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Abstract  
 
 
 Providing videotape feedback (VTFB) as a form of knowledge of performance 
(KP) to learners is a common instructional tool in teaching and coaching.  VTFB has 
attracted renewed attention and various “laundry lists” of recommendations (e.g., 
provide VTFB immediately following performance, use frequently, vary camera angles) 
on VTFB implementation (e.g., Franks & Maile, 1991; Trinity & Annesi, 1996).  
Furthermore, researchers have begun exploring the cognitive variables which serve to 
mediate the impact of VTFB (e.g., Hebert, Landin, & Menickelli, 1998; Menickelli, 
Landin, Grisham, & Hebert, 2000).  Recent research has focused on two key issues:  
VTFB provided in a self-controlled learning environment and learner’s cognitions 
during VTFB exposure.   
 This purpose of this study was to investigate the unique contributions of four 
augmented feedback modalities on learning a multiple degrees-of-freedom skill:  Self-
controlled VTFB (SC-VTFB), instructor-controlled VTFB (VTFB), self-controlled 
verbal KP (SC-KP), and instructor-controlled verbal KP (KP).  Also, to examine 
learner’s cognitions as a potential underlying mechanism of self-controlled VTFB and 
self-controlled verbal KP.  Male, right handed participants (N=48) were randomly 
assigned to one of the four experimental conditions.  The task consisted of performing a 
forehand throw using a standard flying disc (175 g., 27 cm diameter), commonly 
referred to as a frisbee.®  The dependent measures of the study included throwing form, 
throwing error measures, and learners’ cognitions during feedback sessions.   
 viii
 In general, the results indicated that both self- and instructor-controlled VTFB 
was more effective than either self- or instructor-controlled verbal KP in learning a 
multiple degrees-of-freedom skill.  Some support for a self-controlled schedule of 
feedback was found in that self-controlled learners were able to recognize errors and 
tendencies in their throwing form early in acquisition.  Also, self-controlled learners, 
regardless of the type of feedback provided, unknowingly requested a fading schedule 
of feedback.  These findings endorsed self-control as a means to cognitively engage 
learners.   
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Introduction 
 
Providing videotape feedback (VTFB) as a form of knowledge of performance 
(KP) to learners is a common instructional tool in teaching and coaching (for a review, 
see Appendix A:  Review of Literature).  VTFB is intended to provide learners with 
information concerning errors in skill execution and has been described as “a 
fundamental component in the process of coaching and instruction” (Franks & Maile, 
1991, p. 232).  Consequently, there have been many recommendations concerning the 
proper implementation of VTFB as an instructional strategy (e.g., Darden & Shimon, 
2000; Dorwick, 1983; Hastie, 1990; Jambor & Weeks, 1995; Trinity & Annesi, 1996).  
Providing VTFB to learners is intuitively appealing, as one would expect learners who 
view their performances would detect their errors and thus improve.  The strength of 
this appeal was such that the National Collegiate Athletic Association (NCAA) banned 
videotape observation by athletes during sanctioned track and field competitions 
(Deitch, 2001).  However, despite its appeal as a feedback mechanism and frequent use 
as an instructional strategy, initial evidence failed to support VTFB as an effective 
instructional strategy.  In a published review on VTFB, 33 of 52 studies, the majority of 
which were unpublished theses and dissertations, reported non-significant findings 
(Rothstein & Arnold, 1976).   
VTFB has attracted renewed attention and various “laundry lists” of 
recommendations (e.g., provide VTFB immediately following performance, use 
frequently, vary camera angles) on VTFB implementation (e.g., Franks & Maile, 1991; 
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Trinity & Annesi, 1996) are available.  Furthermore, researchers have begun exploring 
the cognitive variables which serve to mediate the impact of VTFB (e.g., Hebert, 
Landin, & Menickelli, 1998; Menickelli, Landin, Grisham, & Hebert, 2000).  The most 
prevalent notion is that VTFB provides the learner with “attention drawing,” post-
performance movement pattern feedback, which observers use to detect errors and 
modify subsequent performances.  A student learning the tennis stroke might glean 
from VTFB that the follow-through was incomplete, and make an attempt to correct this 
phase of the skill on subsequent trials.  Recent research has focused on two key issues:  
VTFB provided in a self-controlled learning environment and learner’s cognitions 
during VTFB exposure.   
Self-controlled Learning Environments  
Research on learning has suggested that self-controlled learners become more 
active participants in the learning process; managing motivation, adapting to new goals, 
and inventing tactics for making progress (Zimmerman, 1989; Zimmerman, Bonner, & 
Kovach, 1996).  Recent research has indicated that self-controlled environments may 
enhance the effectiveness of VTFB.  For example, Janelle, Barba, Frehlich, Tennant, 
and Cauraugh (1997) examined the effectiveness of self-controlled KP (SELF), 
summary KP (SUM), knowledge of results (KR) only, and a yoked control (YOKE) 
condition on learning a non-preferred limb ball toss.  Participants in the SELF group 
received KP in the form of videotape feedback when requested.  Those in the SUM 
group received VTFB after five trials.  Those in the YOKE group received VTFB in 
conjunction with the SELF group and the remaining participants received only KR.  
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Participants in the SELF, SUM, and YOKE groups received verbal cues while viewing 
videotaped performances.  All groups received KR during performance. 
The results indicated that the SELF condition yielded better performance on 
retention trials than the other conditions, suggesting that self-controlled enhanced 
learning of the skill.  Participants in the SELF group requested VTFB during 11.5 
percent of the total acquisition trials while 72 percent of total requests for VTFB 
occurred in the first five trials blocks of acquisition, thus creating a fading schedule of 
feedback.  The authors speculated that this occurred as a result of the participants taking 
a more active role in the learning process.   
A self-controlled learning environment has been examined in an applied setting.  
Webster, Menickelli, and Grube (2001) investigated the effects of self-controlled versus 
instructor-controlled VTFB on the performance of a pole-vaulting skill.  The skill, 
called a Bubka, simulated the swing (flight) phase of the pole vault without performing 
the run-up and take-off phases.  The participants, nine collegiate pole-vaulters, were 
randomly assigned to either a self-controlled group (SELF) or an instructor-controlled 
group (IC).  The SELF group was given VTFB upon request and the IC group received 
VTFB twice during each block of nine trials.  In both conditions, augmented verbal 
cues were used in conjunction with VTFB and the participants receive KR.   
The results indicated that VTFB enhanced overall skill acquisition for all 
participants with respect to learning the swing phase of the pole-vault, in that 
significantly higher differences in pre verses post intervention scores were evident for 
five of eight movement pattern elements.  Also, tracking of the total number of requests 
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by the SELF group for VTFB during the intervention sessions revealed that these 
participants requested feedback less and less over the course of the study.  Consistent 
with the findings of Janelle et al. (1997), the self-controlled learners requested a fading 
schedule of feedback.  Also, the authors suggested the combination of VTFB and self-
control may have fostered more positive self-perceptions of ability and persistence.   
Learner’s Cognitions  
Research on teaching and learning have emphasized the importance of learners’ 
cognitions and perceptions as critical mediators of instruction (Lee, Swinnen, & Serrien, 
1994;  Lee & Solmon , 1992).  Rather than observing changes in skill performance 
resulting from differential treatments, researchers have attempted to better 
conceptualize the learning process by examining the perspectives of learners as they 
participate in the teaching and learning process.  This research attempts to provide 
insight into the manner in which learners perceive and learn from instruction.  Recent 
research (Ram & McCullagh, 2003), examined the effectiveness of self-modeling on 
self-efficacy and the performances of overhand volleyball serves.  The results of the 
study were inconclusive, perhaps due to the small number of participants (three females 
and two males).  The authors speculated that the self-modeling intervention lead to 
changes in behavior and motivation.   
 To better understand VTFB as a viable instructional strategy, Hebert et al. 
(1998) examined the cognitions of expert learners exposed to VTFB.  Six members of a 
women’s collegiate tennis team practiced a tennis skill, and were provided VTFB in a 
single-case, multiple baseline design.  The task consisted of hitting a tennis ball, fed to 
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an area at the center of the service line, to two designated target areas located at the 
corners in the opposite end of the court.  The participants viewed the previous day’s 
practice attempts during VTFB sessions scheduled between practice days.  VTFB 
observation was unguided as no verbal cues were provided.  Participants instead were 
asked to talk freely about what they saw in their performance.  Thoughts were recorded, 
transcribed verbatim, and coded by the researchers into meaningful categories.   
Analysis of coded verbal reports indicated a qualitative shift in subjects’ 
thoughts with an increasing exposure to VTFB.  Participants appeared to go through 
four stages of thought:  getting used to their image, detecting errors, making 
connections/recognizing tendencies, and correcting errors.  During the initial stage, 
learners often commented on appearances and general stroke tendency such as, “my 
forehand grip is so weird.”  The second stage which occurred toward the end of the first 
session was characterized by participants detecting errors in movement pattern 
execution such as, “my feet were everywhere on that one.”  By the third stage, the 
participants began to make connections between outcomes and errors in movement 
patterns.  For example, one subject was reported as saying, “those shots were wide 
because I’m hitting with my hand way out to the side.”  The fourth stage (which was 
reached by the end of the third replay session) indicated the participants used error 
information in an attempt to improve.  For example, “I tried to keep my front shoulder 
closed longer and bend my knees.” 
The study’s findings were consistent with theoretical predictions regarding the 
impact of exposure to VTFB.  The data from verbal reports of replay sessions indicated 
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that VTFB became more informative with exposure as learners become familiar with 
their on-screen images.  The amount of time necessary for learners to adjust to VTFB 
sessions may be dictated by the skill level of the learner and the presence of augmented 
cues.  The participant’s exhibited marked improvements in the number of balls correctly 
hit to target areas following VTFB intervention.  In this study, after only a few VTFB 
sessions, the expert learners were able to detect critical errors in performance.   
Consistent with these findings, Menickelli et al. (2000) found that eight skilled 
gymnasts did not immediately obtain useful task information from VTFB, but went 
through four similar stages of cognition.  A critical finding of this study was that 
participants provided with VTFB in conjunction with verbal cues began making 
connections between errors in movement execution and performance outcomes and 
recognizing tendencies during the first few VTFB sessions.  Also, participants in the 
cued condition verbalized more total thoughts than participants in the uncued condition.  
The authors noted that VTFB in conjunction with cues had a greater impact on the 
performance of the skill than uncued VTFB. 
 The future direction of research on VTFB should include further examination of 
shifts in learner’s cognitions with exposure to feedback modalities such as VTFB.  In 
particular, an investigation of the cognitions of learners on a self-controlled schedule of 
feedback.  The need for this inquiry has been affirmed by Janelle et al. (1997), who 
contended that “…future studies should be directed toward assessing the specific 
underlying mechanisms of the self-controlled schedule that tend to enhance learning”  
(p. 277).   
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Purpose 
 This purpose of this study is to investigate the unique contributions of four 
augmented feedback modalities on learning a multiple degrees-of-freedom skill:  Self-
controlled VTFB, instructor-controlled VTFB, self-controlled verbal KP and instructor-
controlled verbal KP.  Also, to examine learner’s cognitions as a potential underlying 
mechanism of self-controlled VTFB and self-controlled verbal KP.   
Hypotheses  
The following research hypotheses will be subjected to analysis:  
(1) Participants in the SC-VTFB and VTFB groups will exhibit significantly better 
 throwing form than participants in all other conditions during acquisition as 
 evident through a significant group by trial block interaction. 
(2) Participants in the SC-VTFB and VTFB groups will exhibit significantly better 
 throwing form than participants in all other conditions on retention and 
 transfer tests as evident through a significant main effect for group. 
(3) Participants in the SC-VTFB and VTFB groups will exhibit significantly 
 greater accuracy than participants in all other conditions on retention and 
 transfer tests as evident through a significant main effect for group. 
(4) Participants in the SC-VTFB and VTFB groups will exhibit significantly 
 greater consistency than participants in all other conditions on retention and 
 transfer tests as evident through a significant main effect for group. 
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(5) Participants in the SC-VTFB and SC-KP groups will exhibit a fading 
 schedule of feedback as evident through a significant within-subjects linear 
 trend. 
 (6) Participants in the SC-VTFB group will exhibit a significantly greater 
 number of stage three thoughts among all groups during acquisition. 
Data Analyses   
The following analyses will be conducted to test the corresponding hypotheses:  
(1) A 4 (group) x 21 (trial block) ANOVA with trial block as the repeated measure 
 and the number of movement pattern elements as the dependent variable.  
(2) Two separate 4 (group) x 2 (trial block) ANOVAs with trial block as the 
 repeated measure and the number of movement pattern elements as the 
 dependent variable.  
(3) Two separate 4 (group) x 2 (trial block) ANOVAs with trial block as the 
 repeated measure and MRE as the dependent variable.  
(4) Two separate 4 (group) x 2 (trial block) ANOVAs with trial block as the 
 repeated measure and BVE as the dependent variable.  
(5) A 2 (group) x 21 (trial block) ANOVA with trial block as the repeated measure 
 and the number of feedback requests as the dependent variable.   
(6) Four separate Kruskal-Wallis tests with the frequency of stage one, two, three 
 and four thoughts as the dependent variables.  
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Method 
Participants 
 Participants (N=48) were recruited from university undergraduate sport 
management classes.  All were right handed, naïve to the skill, and had no experience 
with VTFB.  To control for developmental differences in throwing performance, only 
males were used in this study.  All participants signed an informed consent form prior to 
data collection (see Appendix B:  Informed Consent Form). 
Task and Apparatus  
 The multiple-degrees-of-freedom task was the forehand throw using a standard 
flying disc (175 g., 27 cm diameter), commonly referred to as a Frisbee.®  The task 
required the coordination of multiple limb segments into a functional unit and was 
chosen in accordance with the recommendations of Magill (1994) regarding the types of 
skills that require augmented feedback.  While the backhand throw is often used in 
recreational play, the forehand throw was a novel skill to all participants.  This skill is 
used in the game of ultimate and is similar to the throwing motion used when 
attempting to skip a stone across the surface of a body of water.  The forehand throw is 
performed from an open stance with the hips and shoulders nearly parallel to the target.  
The participant transfers weight to the right leg by taking a homolateral step to the side. 
The right knee is slightly flexed as the right foot contacts the floor and points towards 
the target.  During the backswing, the throwing arm is in a horizontal plane with the 
elbow and wrist flexed, and the disc parallel to the floor.  During the forward swing, the 
wrist lags slightly behind the elbow.  The arm extends toward the target with elbow and 
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wrist extension occurring prior to release.  The result is a disc that spins 
counterclockwise and flies flat.   
 The participants threw from a designated throwing line to a vertical target 
painted on a wall 10 m from the throwing line.  The center of the target was positioned 
1.6 m from the floor.  The target had 6 concentric circles of invariant width.  The center 
ring had a radius of 25 cm and the subsequent rings had radii of 50 cm, 75 cm, 1 m, 
1.25 m, and 1.50 m respectively.  The center of the target was denoted by a score of 
zero, and each concentric ring progressing outward was given a one unit increase in 
score.  Therefore, scores ranged from zero (striking inside the center ring) to 6 (striking 
outside the outer circle).  In accordance with the recommendations of Hancock, Butler, 
and Fishman (1995) the target had an imposed set of perpendicular axes (see Figure 1) 
and a bivariate score was recorded.   
 The target’s design was based upon input from ultimate players with at least five 
years of competitive experience.  A similar target was used by Landin, Hebert, 
Menickelli, and Grisham (2003) to assess accuracy of forehand and backhand throws 
using the same task.  To establish validity, a 20-trial test was performed by both 
experienced and novice participants.  An analysis of variance (ANOVA) indicated that 
experienced participants displayed significantly (p=.002) greater accuracy and 
consistency (MRE=2.11, BVE=3.2) than novice performers (MRE=7.23, BVE=5.18).  
Two days later, subjects were retested to establish reliability.  An intra-class correlation 
indicated that participants scored similarly (r =.83) on the two tests.   
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______________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________________________________________________ 
 
Figure 1.  Target and scoring (note. center of target denotes a score of 0,0) 
Procedures 
 A Canon Elura® digital video camcorder mounted on a tripod was positioned 
proximate to the throwing area at a height of 1.2 m.  The camera was positioned at an 
optimal distance and angle to capture the participants movement pattern elements.  A 29 
x 22 cm Sony® color monitor was positioned next to the camcorder at a height of 1.23 m 
and an angle of 15 degrees.  The participants had an clear view of their performances on 
the monitor. Immediately prior to the first practice session, all participants viewed a 
previously recorded videotape containing information on the goal of the task, basic 
1 2
 5
43 6
 
 
5
 
  
 
 
  
 
  
 
(+, -)(-, -) 
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throwing instructions, and a demonstration of an expert model performing the task in 
the same experimental context.  Akin to the procedures in Janelle et al. (1997), all 
participants were instructed that the goal of the task was to acquire proper throwing 
form.  Also, they were provided the opportunity to ask questions regarding the study.   
 All participants completed three practice sessions, separated by a one day 
interval.  Each practice session consisted of 70 trials divided into 7 trial blocks of 10 
trials per block.  This resulted in a total of 210 practice throws.  This approximate 
number of practice trials has been used to examine novices learning a forehand and 
backhand throw using a flying disc (Landin et al., 2003) and a non-dominant arm ball 
toss (Janelle et al., 1997).  A scorer stood proximate to the target and determined which 
ring was struck on each trial and audio-recorded the outcome to the digital videotape.  
Neither words of encouragement nor modeling of the skill were provided by the 
investigators at any time during the study.   
 Participants were randomly assigned to one of the four experimental conditions:  
an instructor controlled schedule of KP (KP), a self-controlled schedule of KP (SC-KP), 
an instructor controlled schedule of VTFB (VTFB), or a self-controlled schedule of 
VTFB (SC-VTFB).  Those in the KP condition received summary verbal KP after each 
trial block according to the attentional cueing protocol (see Table 1).  Those in the SC-
KP condition received verbal KP in accordance with the same protocol, when requested 
by the participant.  Those in the VTFB condition viewed their performances of the 
previous five trials on the monitor positioned next to the camcorder after each trial 
block.  Those in the SC-VTFB condition received VTFB in accordance with the same 
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protocol, but only when requested.  Participants in the VTFB and SC-VTFB conditions 
received augmented verbal cues while watching their performances on videotape in 
accordance with the attentional cueing protocol.  Verbal cues were prioritized in 
accordance with the protocol (i.e., “step to the side with your right foot” was given 
first).  The researcher that provided verbal cues underwent thorough training to 
recognize errors in movement execution in the forehand throwing skill.  
 Participants in all conditions were asked to talk freely about what they were 
thinking or noticing while receiving either KP or VTFB.  The investigators occasionally 
reminded participants to verbally express their thoughts.  This “think aloud” technique 
has been used to examine the thought processes of tennis players (Hebert et al. 1998), 
and gymnasts (Menickelli et al. 2000).  All feedback sessions were audiotaped and field 
notes written following each session.  
Table 1.  Attentional cueing protocol 
 
__________________________________________________________________ 
 
 
1.  Step to the side with your right foot 
 
2.  Bend your right knee slightly when you step 
 
3.  Keep the disc flat during the backswing 
 
4.  “Loosen-up” your arm during the forward swing 
 
5.  Extend your arm toward the target 
 
6.  “Snap” your wrist upon release 
 
__________________________________________________________________ 
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 Participants in all conditions were given a retention and transfer test two days 
after the final practice session.  Both retention and transfer tests consisted of two 10-
trial blocks.  During the retention and transfer tests,  participants received KR-only.  
During the transfer test, participants threw to the same target from a distance of 15 m 
rather than 10m. 
Dependent Measures 
 The dependent measures of the study included throwing form, throwing error 
measures, and learners’ cognitions during feedback sessions.  Throwing form was 
evaluated by recording the correct number of movement elements (see Table 2) present 
during each trial block.  Each of the six movement elements were clearly visible upon 
reviewing the videotaped performances.  Two trained coders, blind to the hypotheses, 
determined the number of correctly performed movement elements per trial.  An 
intercoder agreement level of  .90 was reached prior to the start of coding.  The 
minimum score for a given trial block was zero, indicating that the participant failed to 
perform any of the six movement elements correctly.  The maximum score for a given 
trial block was 60, indicating that the subject performed every movement element 
correctly during each trial.   
 Mean radial error (MRE) was used to assess accuracy and bivariate variable 
error (BVE) to assess consistency of throws for each trial block.  These error measures 
are outlined in Hancock et al. (1995) and were used by Janelle et al. (1997) with a 
similar target.   MRE, analogous to absolute error (AE) in one dimensional tasks, 
provides an indication of the average deviation of the participants throws without 
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respect to the position of the imposed axes.  BVE, analogous to variable error (VE) in 
one dimensional tasks, provides an indication of the standard deviation of each of the 
participant’s throws from a typically positioned trial.   
Table 2.  Movement pattern elements    
__________________________________________________________________ 
 
 
1.  Homolateral step to the side 
   
2.  Slightly flexed right knee during step 
   
3.  Right arm in horizontal plane during backswing 
 
4.  Elbow displacement during forward swing 
 
5.  Arm extension upon forward swing  
 
6.  Wrist flexion upon release 
 
__________________________________________________________________ 
 
 The protocol used to assess cognitions while receiving (VTFB) videotape 
feedback was similar to that used by Hebert et al. (1998) and Menickelli et al. (2000).  
The audiotaped sessions were transcribed verbatim, coded by trained researchers blind 
to the hypotheses, and thoughts placed into the categories identified by Hebert et al. 
(1998) An intercoder agreement level of  .90 was reached prior to the start of coding.  
These stages were:  (1) Getting used to seeing myself and general observations.  (2)  
Detecting errors.  (3)  Making connections and recognizing tendencies.  (4)  Correcting 
errors and reaching closure.  An intercoder agreement level of .95 was reached prior to 
the start of coding.   
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Results 
  An alpha of .05 was used for all analyses.  All analyses were conducted using 
SPSS 11.0 statistical software.  Appendix C contains statistical tables and raw data.   
Throwing Form 
 Acquisition.  The results of a 4 (group) x 21 (trial block) ANOVA with trial 
block as the repeated measure on the number of movement pattern elements indicated a 
significant main effect for group [F(3, 44)=4.558, p=.007] and a significant trial block x 
group interaction [F(60, 81)=1.759, p=.009].  Tukey’s HSD post hoc comparisons 
indicated that the SC-VTFB group had significantly(p=.032) better throwing form than 
the SC-KP group, and the VTFB group had significantly (p=.016) better throwing than 
the SC-KP group.  No other significant differences were found.  
 Retention.  The results of a  4 (group) x 2 (trial block) ANOVA with trial block 
as the repeated measure on the number of movement pattern elements indicated a 
significant main effect for condition [F(3, 44)=8.531, p=.000].  No other significant 
effects were found.  Tukey’s HSD post hoc comparisons indicated that the SC-VTFB 
group had significantly(p=.002) better throwing form than the SC-KP group, and the 
VTFB group had significantly (p=.000) better throwing than the SC-KP group.  There 
was a trend (p=.059) for the VTFB group to have better throwing than the SC-KP 
group.  No other significant differences were found.  
 Transfer.  The results of a  4 (group) x 2 (trial block) ANOVA with trial block as 
the repeated measure on the number of movement pattern elements indicated a 
significant main effect for condition [F(3, 44)=9.959, p=.000].  No other significant 
 17
effects were found.  Tukey’s HSD post hoc comparisons indicated that the SC-VTFB 
group had significantly(p=.000) better throwing form than the SC-KP group, and the 
VTFB group had significantly (p=.000) better throwing than the SC-KP group.  There 
was a trend (p=.058) for the VTFB group to have better throwing than the SC-KP 
group.  No other significant differences were found.  Throwing form as a function of the 
frequency of correctly performed movement pattern elements for all groups across trial 
blocks can be see graphically in Figure 2. 
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Figure 2.   Movement pattern elements for all groups across trial blocks  
Accuracy 
 Retention.  The results of a  4 (group) x 2 (trial block) ANOVA with trial block 
as the repeated measure on MRE indicated a significant main effect for condition [F(3, 
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44)=3.063, p=.038].  No other significant effects were found.  Tukey’s HSD post hoc 
comparisons indicated that the VTFB group exhibited significantly (p=.030) greater 
accuracy than the SC-KP group.  No other significant differences were found. Throwing 
accuracy as a function of MRE for all groups across trial blocks can be see graphically 
in Figure 3. 
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Figure 3.  Mean radial error for all groups across trial blocks (note.  lower scores 
indicate better performance) 
 
 Transfer.  The results of a  4 (group) x 2 (trial block) ANOVA with trial block as 
the repeated measure on MRE indicated a significant main effect for condition [F(3, 
44)=6.841, p=.001].  Tukey’s HSD post hoc comparisons indicated that the SC-VTFB 
group exhibited significantly(p=.050) greater accuracy than the KP group, the VTFB 
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group exhibited significantly (p=.001) greater accuracy than the KP group, and the 
VTFB group exhibited significantly (p=.008) greater accuracy than the SC-KP group.  
No other significant differences were found.  
Consistency  
 Transfer.  The results of a  4 (group) x 2 (trial block) ANOVA with trial block as 
the repeated measure on BVE revealed a significant main effect for group (p=.014).  
Tukey’s HSD post hoc comparisons indicated that the KP group exhibited significantly 
(p=.050) greater consistency than the SC-VTFB group.  Throwing consistency as a 
function of BVE for all groups across trial blocks can be see graphically in Figure 4. 
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Figure 4.  Bivariate variable error for all groups across trial blocks (note.  lower scores 
indicate better performance) 
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Requests for Feedback  
 Differences in the frequency of feedback requests during acquisition were 
analyzed with a 2 (group) x 21 (trial block) ANOVA with trial block as the repeated 
measure.  No significant main effect for group was found [F(1,22)=.716, p=.606].  
However, tests of within-subjects contrasts revealed a significant linear trend (p=.000).  
This finding suggested a fading schedule of feedback for both groups.  Tables 3 and 4 
illustrate the frequency of feedback requests, percent of total requests, and mean 
number of requests per trial block for the self-controlled groups during acquisition.  
Table 3.  Frequency of feedback requests for SC-VTFB group (note. total requests=97) 
______________________________________________________________________ 
Trial block  Frequency  % total requests  Mean 
______________________________________________________________________ 
1 15 15.5 1.25 
2 8 8.2 0.67 
3 5 5.2 0.42 
4 6 6.2 0.50 
5 6 6.2 0.50 
6 4 4.1 0.33 
7 2 2.1 0.17 
8 7 7.2 0.58 
9 5 5.2 0.42 
10 3 3.1 0.25 
11 4 4.1 0.33 
12 3 3.1 0.25 
13 2 2.1 0.17 
14 1 1.0 0.06 
15 7 7.2 0.58 
16 4 4.1 0.33 
______________________________________________________________________ 
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Table 3 cont’d.  
______________________________________________________________________ 
Trial block  Frequency  % total requests  Mean 
______________________________________________________________________ 
17 3 3.1 0.25 
18 3 3.1 0.25 
19 3 3.1 0.25 
20 2 2.1 0.17 
21 1 1.0 0.08 
______________________________________________________________________ 
 
Table 4.  Frequency of feedback requests for SC-KP group (note. total requests=113) 
______________________________________________________________________ 
Trial block  Frequency  % total requests  Mean 
______________________________________________________________________ 
 
1 13 11.5 1.08 
2 11 9.7 0.92 
3 8 7.1 0.67 
4 5 4.4 0.42 
5 5 4.4 0.42 
6 5 4.4 0.42 
7 4 3.5 0.33 
8 6 5.3 0.50 
9 5 4.4 0.42 
10 5 4.4 0.42 
11 6 5.3 0.50 
12 5 4.4 0.42 
13 3 2.7 0.25 
______________________________________________________________________ 
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Table 4 cont’d.  
______________________________________________________________________ 
Trial block  Frequency  % total requests  Mean 
______________________________________________________________________ 
 
14 4 3.5 0.33 
15 3 2.7 0.25 
16 6 5.3 0.50 
17 5 4.4 0.42 
18 5 4.4 0.42 
19 4 3.5 0.33 
20 2 1.8 0.17 
21 3 2.7 0.25 
______________________________________________________________________ 
Cognitions 
 Coded thoughts were placed into the stages identified by Hebert et al. (1998).  
These stages were:  (1) Getting used to seeing myself and general observations.  (2) 
Detecting errors.  (3) Making connections and recognizing tendencies.  (4) Correcting 
errors and reaching closure.  On the first day of acquisition, learners made general 
remarks and apologized for performing the task poorly.  For example, comments such 
as “I’m used to throwing a baseball” and “I’ve never thrown it like this [forehand] 
before.”   
 Early in acquisition, participants began to recognize errors in throwing 
performance.  For example, “I’m not bending my knee,” and “I’m not keeping it [the 
disc] flat.”  This was most evident in the self-controlled learners that received VTFB.  
By the second day of acquisition, participants began to recognize tendencies in their 
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throwing form and make connections between aspects of their technique and outcomes.  
For example, “the flight was better when I snapped my wrist,” and “the disc is still not 
flat.”  Later in acquisition, a few participants began to reach a point of closure.  For 
example, “[It] looks good,” and “I felt my extension was good.” 
 A Kruskal-Wallis test revealed a significant (p=.044) difference in the number 
of stage one thoughts among groups across acquisition.  Very few stage one thoughts 
were reported during the second and third day of acquisition.  Table 5 illustrates the 
frequency of stage one thoughts during acquisition for each group.   
Table 5.  Frequency of stage one thoughts as a function of group and acquisition day 
______________________________________________________________________ 
Group    Day 1  Day 2  Day 3  Total 
______________________________________________________________________ 
VTFB    29  2  0  31 
SC-VTFB   19  3  7  29 
SC-KP    16  3  2  21 
KP    4  3  3  10 
______________________________________________________________________ 
 A Kruskal-Wallis test revealed a significant (p=.000) difference in the number 
of stage two thoughts among groups across acquisition. Very few stage two thoughts 
were reported during day three of acquisition.  The SC-KP group verbalized very few 
stage two thoughts and the KP group did not verbalize any stage two thoughts during 
the acquisition period. Table 6 illustrates the frequency of stage two thoughts during 
acquisition for each group.  
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Table 6.  Frequency of stage two thoughts as a function of group and acquisition day 
______________________________________________________________________ 
Group    Day 1  Day 2  Day 3  Total 
______________________________________________________________________ 
VTFB    7  19  9  35 
SC-VTFB   13  6  5  24 
SC-KP    3  4  2  9 
KP    0  0  0  0 
______________________________________________________________________ 
 A Kruskal-Wallis test revealed a significant (p=.002) difference in the number 
of stage three thoughts among groups across acquisition. The KP group verbalized very 
few stage three thoughts and the SC-KP group did not verbalize any stage three 
thoughts during the acquisition period.  Table 7 illustrates the frequency of stage three 
thoughts during acquisition for each group.   
Table 7.  Frequency of stage three thoughts as a function of group and acquisition day 
______________________________________________________________________ 
Group    Day 1  Day 2  Day 3  Total 
______________________________________________________________________ 
VTFB    1  12  11  24 
SC-VTFB   2  13  1  16 
SC-KP    0  0  0  0 
KP    1  1  0  2 
______________________________________________________________________ 
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 A Kruskal-Wallis test did not revealed a significant (p=.48) difference in the 
number of stage four thoughts among groups across acquisition. Very few stage four 
thoughts were reported during the three acquisition days.  In fact, the SC-KP group 
elicited only one stage four thought and the KP group did not verbalize any stage four 
thoughts during the acquisition period.  Table 8 illustrates the frequency of stage four 
thoughts during acquisition for each group. 
Table 8.  Frequency of stage four thoughts as a function of group and acquisition day 
______________________________________________________________________ 
Group    Day 1  Day 2  Day 3  Total 
______________________________________________________________________ 
VTFB    0  0  3  3 
SC-VTFB   0  2  3  5 
SC-KP    0  1  0  1 
KP    0  0  0  0 
______________________________________________________________________ 
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Discussion 
 The purpose of this study was to investigate learner’s cognitions as a potential 
underlying mechanism of the self-controlled feedback schedule and to further 
investigate VTFB verses verbal KP.  It was hypothesized that participants in the SC-
VTFB and VTFB groups will exhibit a significantly greater throwing form than 
participants in all other conditions during acquisition and that participants in the SC-
VTFB and VTFB groups would exhibit significantly greater throwing form, accuracy, 
and consistency than participants in the SC-KP and KP groups on retention and transfer 
tests.  Also, that participants in the SC-VTFB group would exhibit a significantly 
greater number of stage three thoughts among all groups during acquisition.  Overall, 
the hypotheses were supported and the results paralleled the findings of previous 
research (Hebert et al., 1998; Janelle et al., 1997; Menickelli et al., 2000) concerning the 
feasibility and effectiveness of VTFB as a feedback modality.  The results of this study 
contribute to the knowledge base on the value of VTFB and verbal KP in learning 
multiple degrees-of-freedom skills.   
 In general, learners provided with either self- or instructor-controlled VTFB 
exhibited significantly better throwing form than those provided with self- or instructor-
controlled verbal KP during acquisition.  This may have been a product of learners 
provided with VTFB taking a more active role in the learning process than those 
provided with verbal KP.  This apparent lack of cognitive engagement on the part of the 
KP groups may have resulted in the significant performances differences among groups 
on retention and transfer tests. 
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 In general, the study’s hypotheses were supported through two trends:  One, 
learners provided with either self- or instructor-controlled VTFB during acquisition 
tended to demonstrate superior throwing form and accuracy on the retention test than 
those provided with verbal KP.  Two, the performances of learners provided with either 
self- or instructor-controlled VTFB tended to be less context dependant.  On the transfer 
test, when the distance from the target was increased from 10 to 15m, the SC-VTFB  
and VTFB groups tended to be more accurate than both verbal KP groups.  These 
differences in accuracy suggested that VTFB elicited greater skill learning than verbal 
KP. 
 The hypothesis that learners provided with either self- or instructor-controlled 
VTFB would exhibit significantly greater consistency than those provided with self- or 
instructor-controlled verbal KP on retention and transfer tests was not supported.  
However, an interesting phenomenon emerged during the transfer test.  Participants 
provided with verbal KP during acquisition had difficulty throwing far enough to reach 
the 15m target on the transfer test.  This resulted in throws consistently striking the 
lower portion of the target and subsequently low measures of consistency during the 
transfer test trial blocks.  Rather than engaging in an effort to learn proper throwing 
form, those in the KP groups appeared to have become dependent on the KR provided 
after each trial.  VTFB provided on a pre-determined ten percent and a self-requested 
4.6 percent of total acquisition trials to those in the VTFB and SC-VTFB groups 
respectively may have been enough to steer participants away from a reliance on KR.  
This finding is supported by the “guidance hypothesis” (Schmidt, Young, Shapiro, & 
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Swinnen, 1989) which suggests that a dependency on frequently provided feedback 
causes detriments in learning due to a lack of cognitive processing from other sources 
and results in performance decrements on retention or transfer trials.   In fact, the 
comparatively low frequency of KP requested by the SC-KP group in this study resulted 
in the SC-KP group closely resembling the conditions of the KR only group in Janelle 
et al., 1997.  VTFB provided approximately ten percent of early acquisition trials may 
be enough to engage participants in the learning process, managing motivation, or elicit 
the development of new learning strategies. 
 In support of the study’s hypotheses, and consistent with the results of previous 
research (e.g., Janelle et al., 1997; Webster et al., 2001), self-controlled learners 
unknowingly requested a fading schedule of feedback.  For the SC-VTFB group, 45 
percent of the total number of requests came within the first day of practice and 11.5 
percent within the first trial block.  For the SC-KP group, 47 percent of the total number 
of requests came within the first day of practice and 15.5 percent within the first trial 
block.  Learners in a self-controlled setting may have requested feedback early in 
acquisition to enable discovery of crucial errors in movement pattern execution given 
the fundamental goal of the task, to acquire correct throwing form.  Notably, self-
controlled learners created a fading schedule of feedback across acquisition trials and 
appeared to also request more feedback during the first few trials of each acquisition 
day.  This created a fading scheduled of feedback for each acquisition day as well as for 
the total acquisition phase.  Also, the participants in this study did not appear to desire 
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verbal KP.  This finding was manifest in the verity that participants in the SC-KP group 
requested KP only 3.9 percent of the total number of acquisition trials. 
 Participants in this study appeared to quickly go through four distinct stages of 
cognition in adjusting to VTFB.  This is consistent with the findings of recent research 
(Hebert et al., 1998;  Menickelli et al., 2000) that used expert learners to investigate 
shifts in cognition with exposure to VTFB.  In this study, stage one thoughts were 
characterized by frequently asked questions from the novice learners.  More 
importantly, participants provided with either self- or instructor-controlled VTFB were 
able to detect errors (stage two) and recognize tendencies (stage three) in throwing form 
early in acquisition.  Equally as important was the clear lack of thoughts verbalized by 
learners provided with verbal KP, regardless of their schedule of feedback.  Again, this 
lack of cognitive engagement may have contributed to the group differences found on 
retention and transfer tests.   
 A close inspection of the cognition data reveals the finding that SC-VTFB 
elicited a greater average number of verbalized thoughts per feedback session (0.65), 
than a pre-determined schedule of VTFB (0.37).  Also, participants in the SC-VTFB 
group began to detect errors in performance earlier in acquisition than those in the  
VTFB group.  These findings imply that there may be some intrinsic benefits to self-
controlled learning environments.  However, the overall results of this study did not 
wholly endorse the value of a self-controlled schedule of feedback.  While the results 
did not reach statistical significance, there was a trend for the VTFB and KP groups to 
perform better on throwing form, accuracy, and consistency measures than their self-
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controlled counterparts.  Perhaps the engaging aspect of VTFB as a feedback 
mechanism and not a self-controlled learning environment may have persuaded learners 
to employ new learning strategies.    
 In conclusion, the purpose of this study was to investigate the unique 
contributions of four augmented feedback modalities on learning a multiple degrees-of-
freedom skill:  Self-controlled VTFB, instructor-controlled VTFB, self-controlled 
verbal KP and instructor-controlled verbal KP.  Also, to examine learner’s cognitions as 
a potential underlying mechanism of self-controlled VTFB and self-controlled verbal 
KP.  The findings of this study are akin to recent research (e.g., Janelle et al., 1997; 
Webster et al., 2001), that indicated when learners are provide with intrinsic KR every 
trial, a comparatively low rate of KP is most effective.  In general, the results indicated 
that both self- and instructor-controlled VTFB was more effective than either self- or 
instructor-controlled verbal KP in learning a multiple degrees-of-freedom skill.  Some 
support for a self-controlled schedule of feedback was found in that self-controlled 
learners were able to recognize errors and tendencies in their throwing form early in 
acquisition.  Also, self-controlled learners, regardless of the type of feedback provided, 
unknowingly requested a fading schedule of feedback.  These findings endorsed self-
control as a means to cognitively engage learners.    
 The results of this study may provide a basis for practitioners to develop an 
effective skill learning environment and help explain why different feedback 
mechanisms are effective.  VTFB emerged as a practical and effective method of 
feedback delivery, regardless of the feedback schedule.  Learners were able to glean 
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useful information from videotaped performances without difficulty and early in 
practice.  Support for a relatively low rate of KP delivery was found, although the 
optimal frequency and schedule of feedback needs continued investigation.  Future 
research should continue to examine potential motivational cognitive processes and 
their influence on the effectiveness of VTFB in applied teaching contexts and physical 
education settings.  
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Appendix A:  Review of Literature  
 
  
Feedback provided to learners, which is otherwise not available is termed 
augmented feedback and its implementation and effectiveness has been the focus of 
much research.  However, Magill (2001) argues that there is a need to further examine 
videotape feedback, stating that "the increasing use of videotape as augmented feedback 
argues for the need for instructors and therapists to know more about how to use it 
effectively” (p. 257).  The continuing investigation of videotape feedback as a feasible 
and effective feedback modality can contribute to the knowledge base on the 
communication between teacher and learner, and the conditions that foster an optimal 
learning environment. 
The purpose of this paper is threefold.  First, to briefly discuss augmented 
feedback, providing a theoretical framework from which to examine videotape 
feedback.  Second, to provide a comprehensive review on the topic of videotape 
feedback in learning sport skills, unseen in the literature since Rothstein and Arnold 
(1976). Third, to generate hypotheses for future research. 
Augmented Feedback 
As stated, feedback provided by external sources such as teachers, coaches, or 
therapists is commonly referred to as augmented feedback (AFB) and can be either 
concurrent (provided during performance), or terminal (provided after performance).  
An example of concurrent feedback would be when a teacher in a physical education 
setting says “racket back” to a student executing a tennis stroke.  In a terminal form, a 
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coach might say to an athlete, “you failed to follow through” after observing a missed 
foul shot in basketball. Concurrent augmented feedback differs from augmented verbal 
cues in that verbal cues are intended to direct attention to environmental stimuli or 
prompt the learner to perform key movement pattern elements (for a review see Landin, 
1994).   
AFB can provide two basic types of information.  Information concerning the 
outcome of performance, referred to as knowledge of results (KR), provides the learner 
with information on the outcome of the action.  This is most often provided when the 
perceptual-sensory system cannot gather the information.  A physical therapy patient 
may be unable to detect, through either visual or proprioceptive means, when a joint has 
reached its full range of motion.  In this case, a therapist might say “now” when the 
patient’s joint has reached its full range of motion.  The second type, knowledge of 
performance or KP, provides information on the movement characteristics.  An 
example would be when a coach provides KP to a learner by saying “your legs were 
slightly bent.”   
AFB, in the form of KR or KP, can have a variety of effects on skill learning.  
Magill (1994) suggested that AFB can be essential, enhance, hinder, or have no effect 
on skill learning.  Generally, for AFB to be effective, it must be both needed and 
understood.  For AFB to play a beneficial role in skill acquisition, it must be provided in 
such a way that it aids the learner without discouraging the utilization of sensory 
feedback.  This is best accomplished by directing the learners attention to errors in 
movement pattern execution.  A teacher might say,  “your follow-through is too low,” 
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to aid a student in learning a tennis backhand.  In this case, the teacher directed the 
attention of the learner to a critical error in an attempt to improve performance.  The 
goal of providing AFB is to enhance the learning process by providing information not 
otherwise available.   
In circumstances when task-intrinsic feedback is unavailable to the learner, AFB 
is essential for skill learning.  For example, if the skill dictates that the learner cannot 
see a target that he or she is attempting to hit, crucial visual feedback is unavailable.  
AFB in this case would provide the learner with information regarding performance 
outcome errors.  In other circumstances, due to injury or disease, a leaner may not have 
the sensory pathways necessary to detect information.  AFB in this case provides the 
missing information needed to successfully perform the skill. 
Simple sport skills such as dart throwing can be eventually attained without 
AFB, however, AFB may enhance or accelerate skill learning.  For example, when 
learning complex movement patterns (e.g., gymnastics skills) teachers provide KP 
about key movement pattern elements (e.g., "your legs were bent") so that learners can 
use the information to improve on subsequent trials.  KP intended to accelerate learning 
focuses on the most critical elements of the skill.  A teacher might say, "keep your head 
down when you strike the ball" when pointing out a critical error in a golf swing. 
An often disregarded effect of AFB is that it can hinder skill learning under 
certain conditions.  Learners that receive AFB during or after every trial appear to 
develop a dependency on the augmented feedback.  This phenomenon is referred to as 
the guidance hypothesis (see Schmidt, 1988; Schmidt, Young, Shapiro, & Swinnen, 
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1989).  Generally, learners provided with feedback after every trial tend to rely on AFB 
to guide them toward corrective actions while ignoring task-intrinsic feedback.  When 
AFB is not present, such as on a retention test or during a game-like situation, 
performance often deteriorates.   
Under certain conditions, AFB may not be needed for skill learning.  If sensory 
information is sufficient to perform the task successfully, or when practice conditions 
include observation of models performing the skill, AFB is not necessary.  In fact, the 
models need not be experts for the learning to take place.  Hebert and Landin (1994) 
showed that beginning tennis players who observed other beginners practice a forehand 
volley performed as well or better than those who received verbal KP.   
There are two basic types of verbal KP, descriptive and prescriptive.  In 
pedagogical settings, AFB is most often presented in the form of descriptive KP.  A 
teacher might say, “your head was up when you made contact with the ball."  AFB that 
prescribes solutions to errors in performance is called prescriptive KP.  For example, a 
teacher might say, "keep your eyes focus on the ball when you make contact."  
Prescriptive KP is particularly beneficially to novices since they lack the knowledge to 
correct errors in performance with simple descriptive information (Magill, 1991). 
In pedagogical settings, AFB is often used to foster learner motivation.  The 
word motivation is derived from the Latin word movere which means “to move.”  
Motivated learners often exhibit behavior that is persistent in moving toward or 
attaining a specific goal.  For example, while teaching a tennis groundstroke, an 
instructor might exclaim “impressive backhand Nancy” following a successful attempt.  
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In this case, the learner might begin to adopt a higher self-perception of ability and 
continue performing backhand groundstrokes until a specific level of proficiency is 
reached (e.g., Nancy can routinely hit backhands to a specific target area on the court).  
Even simple KP statements can foster positive self-perceptions of ability.  Fredenburg, 
Lee, and Solmon (2001) reported that KP was important in facilitating student 
engagement, fostering positive perceptions of ability, and improving performances on 
challenging tasks. 
AFB is most often provided verbally. Other ways in which AFB is presented 
include graphic representation of movement kinematics, biofeedback about 
physiological processes such as heart rate, and videotaped performances of movement 
patterns.  The following section provides a general overview of videotape feedback.  
Specific issues related to this form of AFB will be addressed in subsequent sections of 
the paper. 
Videotape Feedback 
The terms self-modeling, video feedback, videotape feedback (VTFB), and 
videotape replay have traditionally been synonymous in the literature.  This review will 
not examine the use of video to present solely strategic-outcome information, as in 
viewing game films in coaching settings.  Presenting videotape replays of learners in an 
attempt to augment sensory information will be referred to as videotape feedback 
(VTFB).  
Providing VTFB of skill performance to learners is a common instructional tool 
in teaching and coaching.  VTFB is intended to provide learners with information 
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concerning errors in skill execution and has been described as “a fundamental 
component in the process of coaching and instruction” (Franks & Maile, 1991, p. 232).  
Consequently, there have been many recommendations concerning the proper 
implementation of VTFB as an instructional strategy (e.g., Darden & Shimon, 2000; 
Dorwick, 1983; Hastie, 1990; Jambor & Weeks, 1995; Trinity & Annesi, 1996).  
Providing VTFB to learners is intuitively appealing, as one would expect learners who 
view their performances would detect their errors and thus improve.  The strength of 
this appeal was such that the National Collegiate Athletic Association (NCAA) banned 
videotape observation by athletes during sanctioned track and field competitions 
(Deitch, 2001).  However, despite its appeal as a feedback mechanism and frequent use 
as an instructional strategy, initial evidence failed to support VTFB as an effective 
instructional strategy.  In the only published review on the topic, 33 of 52 studies, the 
majority of which were unpublished theses and dissertations, reported non-significant 
findings (Rothstein & Arnold, 1976).   
Recently, VTFB has attracted renewed attention and various “laundry lists” of 
recommendations (e.g., provide VTFB immediately following performance, use 
frequently, vary camera angles) on VTFB implementation (e.g., Franks & Maile, 1991; 
Trinity & Annesi, 1996) are available.  Furthermore, researchers have begun exploring 
the cognitive variables which serve to mediate the impact of VTFB (e.g., Hebert, 
Landin, & Menickelli, 1998; Menickelli, Landin, Grisham, & Hebert, 2000).  The most 
prevalent notion is that VTFB provides the learner with “attention drawing,” post-
performance movement pattern feedback, which observers use to detect errors and 
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modify subsequent performances.  A student learning the tennis stroke might glean 
from VTFB that the follow-through was incomplete, and make an attempt to correct this 
phase of the skill on subsequent trials.  
The latter benefit of VTFB centers on its potential to amplify learner motivation 
and enhance the learner’s desire to improve.  The assumption is that learners find 
watching videotape replays appealing, which may help focus attention and enhance 
efforts to improve.  There is little information on the motivational effects of VTFB as 
research to date has almost exclusively focused on the informational perspective.  The 
potential for VTFB to amplify motivation will be discussed later in this paper.  
In a review on AFB, Magill  (2001) also described several factors that influence 
the effectiveness of feedback.  Consistent with the Magill article, the following sections 
will consider (1) the characteristics of the skill, (2) the VTFB characteristics, (3) the 
meaningfulness of the VTFB presented as they relate to VTFB.  
Characteristics of the Skill 
 The characteristics of the skill, a variable that Rothstein & Arnold (1976) 
asserted was not a critical factor, may be an important variable in evaluating VTFB’s 
effectiveness.  The literature revealed two implications concerning the effectiveness of 
VTFB with different types of skills.  One, VTFB has been primarily effective in 
enhancing the learning of skills at the closed end of the continuum.  Two, VTFB has 
been most effective in enhancing the learning of multiple-degree-of-freedom skills.   
 Open and Closed Skills.  Gentile (1972) suggested that there is a continuum of 
skill, ranging from closed to open, based on the stability of the environment in which 
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the skill is performed.  If the environment is stable during performance, the skill is at 
the closed end of the continuum (e.g., driving a golf ball or shooting a foul shot).  If the 
environment is continually changing, or nonstable (e.g.,  walking down a crowded hall 
or skiing down a mogul run), the skill is at the open end of the continuum.  
The literature contains some evidence to support the notion that VTFB may be 
more effective for skills at the closed end of the continuum.  Del Rey (1971) examined 
the effects of VTFB under open and closed conditions in a fencing skill.  In the closed 
condition, participants were instructed to lunge at a target, while in the open condition, 
participants had to select between two possible targets.  VTFB was given in conjunction 
with written cue cards that provided critical information on the movement pattern (e.g. 
“right foot pointing toward target”).  The results of the study indicated that VTFB 
enhanced learning in the closed environmental condition, resulting in less deviation 
from the preferred form, higher accuracy scores (proximity to the target), and lower 
response latency.  VTFB did not enhance learning in the open condition. The author 
noted that VTFB may be more effective if the goal of the action is to acquire a criterion 
form (e.g. diving, gymnastics) but less effective if the goal is to increase accuracy.  
A study utilizing three tennis strokes, (forehand, backhand, and serve) produced 
similar results (Cooper & Rothstein, 1981).  The participants, 42 novice tennis players, 
were assigned to one of three conditions: (1) performance information feedback (PIF);  
(2) environmental information feedback (EIF);  (3) a combination of both (PEIF).  In 
the PIF condition, participants viewed a video in which the both the participant and 
racket were visible.  In the EIF condition, participants were able to see the entire court, 
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and thus the outcome of the performance but not the performer.  In the PEIF condition, 
participants viewed both movement pattern and outcome on alternating days.  The 
forehand and backhand strokes represented open skills and subjects were fed balls by a 
JUGS pitching machine to different areas of the court.  The tennis serve was considered 
a closed skill and participants served the ball into the service court from the same court 
location.  The results indicated that in both stable and unstable environments, PEIF 
produced the most learning for both the ground strokes and the serve.  Further, and 
consistent with Del Rey (1971), the results also showed that the PIF condition was least 
effective for ground strokes and the EIF was least effective for the serve.  It was 
suggested that the PEIF may have better directed the learners attention to both 
movement patterns and performance outcomes.   
Consequently, the type of skill (e.g., open or closed) may be an important 
variable when considering the effectiveness of VTFB as it has been primarily effective 
in enhancing the learning of closed skills. The lack of evidence supporting the use of 
VTFB in open skills leaves doubt that it may be effective in enhancing the learning of 
such skills.  
Laboratory-type and Multiple-Degree-of-Freedom Skills.  Performing simple 
laboratory-type skills (e.g., balancing on a stabilometer or tracing a pattern) often 
requires the learner to establish positioning or timing.  Most sport skills (e.g., throwing 
or striking a ball) are multiple-degree-of-freedom skills that require organized and/or 
complex interactions between limb segments (for a review see Kelso, 1994).  VTFB has 
been shown to be effective in enhancing the learning of organized and/or complex 
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multiple-degree-of-freedom skills such as a ball toss (e.g., Janelle, et al. 1997; Kernodle 
& Carlton, 1992), a gymnastics vault (Menickelli, et al. 2000), a fencing lunge (Del 
Rey, 1971), tennis strokes (Cooper & Rothstein, 1981; Emmen et al. 1985; Hebert et al, 
1998), swimming strokes (Starek & McCallaugh, 1999), and a pole-vault skill 
(Webster, Menickelli, & Grube, 2001). VTFB has been less effective in learning simple, 
laboratory-type skills. 
For example, Eckert (1970) investigated VTFB in acquiring a simple maze 
tracing task.  The skill consisted of tracing a pattern on an 8.5 by 11 inch sheet of paper 
while blindfolded.  Participants were assigned to either a static feedback (viewed the 
tracing itself), or a dynamic feedback (viewed a tracing in progress) condition 7, 15 or 
30 seconds following the completion of the movement.  All participants began to trace 
successfully over the seven trials of the experiment, however, the dynamic condition 
(VTFB), elicited no better performance than the static condition (KR).  The authors 
suggested that the simplicity of the task may have dictated that VTFB was not necessary 
as the task did not require learners to attend to complex whole body actions.  
Videotape Feedback Characteristics 
 Rothstein and Arnold (1976) suggested that one important characteristic of 
effective VTFB is the length of time it is used as a feedback mechanism.  However, 
recent evidence indicates that learners need only a few sessions to adjust to VTFB 
(Hebert et al. 1998; Menickelli et al. 2000).  An examination of the number of sessions 
provided, and the duration of each session, in recent research indicates that a protracted 
period of adjustment is not necessary (see Table 1).   
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Table 9.  Number of VTFB sessions, duration and results 
______________________________________________________________________ 
Study                         No. of Sessions (Duration) Results 
______________________________________________________________________ 
Cooper & Rothstein (1981)       10 (not reported)   VTFB>CON 
Emmen et al. (1985)        5 (15 minutes)   NSD 
Hebert et al. (1998)        2-4 (not reported)   VTFB>CON 
Janelle et al. (1997)        40 for summary condition  VTFB>CON 
Kernodle & Carlton (1992)       11 (not reported)   Mixed 
Menickelli et al. (2000)       2-6 (10 minutes)   NSD 
Rikili & Smith (1980)        3 (not reported)   Mixed 
Ross et al. (1985)        9 (not reported)   NSD 
Starek & McCullagh (1999)        3 (3 minutes)   VTFB>CON 
Van Wieringen et al. (1989)       10 (10 minutes)   NSD 
Webster et al. (2001)             5-9 (2 minutes)   Mixed  
______________________________________________________________________
Note. VTFB>CON =videotape feedback condition had significantly higher outcome 
scores than control condition or during baseline phase; Mixed = mixed results reported 
NSD = no significant difference reported 
 Although evidence collected from verbal reports of replay sessions has 
suggested that VTFB becomes more informative as exposure increases, the amount of  
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time necessary for learners to adjust to VTFB sessions may be more a function of the 
skill level of the learner and the presence of augmented cues.  For example, Hebert et al. 
(1999) found that after only a two VTFB sessions, expert learners were able to detect 
critical errors in performance.  A better mediator of the effectiveness of VTFB is the use 
of attention focusing cues.  
Attention Focusing Cues.  Verbal cues are concise phrases intended to draw the 
learner’s attention to critical aspects of the task (for a review see Landin, 1994).  VTFB 
is also intended to direct the learners’ attention to crucial movement pattern elements.  
This prompted Rothstein & Arnold (1976) to suggest that the use of attention drawing 
verbal or written cues are critical to the effectiveness of VTFB.  It has been suggested 
that VTFB may be more meaningful for higher skilled subjects who are capable of 
detecting crucial movement pattern elements (Selder & Del Rolan, 1979) and that when 
providing VTFB to novices that augmented cues should be provided (Cooper & 
Rothstein, 1981; Del Rey, 1971; Jambor & Weeks, 1995; Rikli & Smith, 1980; Trinity 
& Annesi, 1996).  
Recent research supports the idea that providing augmented verbal cues is 
important for a variety of learners as both experts and novices appear to benefit from 
verbal cues in conjunction with VTFB.  For example, Menickelli et al. (2000) 
investigated the effects of augmented verbal cues on the overall effectiveness of VTFB 
in enhancing the performance of highly skilled athletes.  The participants, nine female 
members of a nationally ranked Division I gymnastics team,  practiced a vaulting skill 
and were provided with VTFB in a multiple baseline design. The vaulting skill was 
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divided into three pre-flight phases:  hurdle phase, board contact, and blocking phase.  
Five of the gymnasts received augmented verbal cues containing information derived 
from templates of optimal movement patterns designed by the coach while four did not.  
VTFB was provided on alternate practice days in a separate location.  The mean 
movement pattern scores indicated that cued subjects exhibited less movement pattern 
variability following intervention than did uncued participants.  The results indicated 
that expert subjects can benefit from VTFB presented with augmented verbal cues and 
the authors suggested that exposure to VTFB and not skill level is a mediating factor in 
its effectiveness.    
Further evidence that verbal cues in conjunction with VTFB is beneficial was 
provided by Kernodle and Carlton (1992).  The participants were asked to throw as far 
as possible with their non-preferred arm and were provided with either KR on throwing 
distance, VTFB with verbal cues, or VTFB with transitional information.  In this study, 
the verbal cues provided mimicked descriptive KP while transitional information was 
indicative of prescriptive KP.  Both the performance outcome (i.e., throwing distance) 
and subjective form ratings were assessed for each participant.  The results revealed that 
VTFB with transitional information yielded significantly greater mean throwing 
distances during the testing session than did the other conditions.  Also, the VTFB with 
transitional information condition recorded the highest form rating throughout the five 
sessions.  The authors speculated that the task and other methodological differences, 
such as the presentation of a model in addition to VTFB, may potentially influence the 
effectiveness of VTFB presentation.  
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Providing augmented cues in written form during VTFB sessions has been 
effective in conveying certain types of performance-related information.  Selder and Del 
Rolan (1979) investigated the effectiveness of VTFB in combination with a written 
checklist, or cue card in enhancing the performance of skilled gymnasts on a balance 
beam routine.  Sixteen female gymnasts, ages 12 to 13, participated.  The control 
participants received verbal augmented feedback, and completed the Checklist of 
Correct Body Positions.  Participants assigned to the KP group completed the same 
checklist, however, this was done while viewing videotapes of prior performances.   
Eight movement elements were assessed:  precision of all parts, orientation and 
direction, rhythm, elegance, execution, amplitude, coordination, lightness of jumps and 
tumbling.  Performance on the eight elements was assessed by three U.S. Federation 
Gymnastic judges after four and six weeks.  The results indicated that after six weeks, 
participants in the VTFB condition scored significantly higher than the control group on 
four of the eight elements: precision of all parts, orientation and direction, execution, 
and amplitude.  The groups did not differ in rhythm, elegance, coordination, and 
lightness of jumping.  The authors stressed that the improvements in movement 
execution occurred as a result of the self-evaluated checklist and without the benefit of 
verbal instruction.  The authors also indicated that VTFB may not be as effective in 
transmitting certain types of information such as rhythm and elegance.  While VTFB in 
combination with augmented cues has been shown to be a valuable instructional tool, 
VFTB in conjunction with modeling has not exhibited such effectiveness. 
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Videotape Feedback in Conjunction with Modeling.  Modeling entails learners 
viewing live or taped demonstrations from which they can glean movement pattern 
information.  A common practice condition found in both physical education and sport 
settings involves observing a skilled model’s demonstration (Siedentop, 1994).  Motor 
learning research has shown that observation of either a skilled or a learning model has 
been as effective or more effective than verbal KP.  A study conducted by Hebert and 
Landin (1994) indicated that subjects who received  verbal KP exhibited skill learning, 
participants who observed other learners displayed equal or greater improvement in the 
forehand tennis volley.  For sport skills, it is commonly assumed that learners who 
observe learning models become actively engaged in the trial-and-error process by 
detecting both errors and successes in performance (Hebert & Landin).     
Research investigating the effects of VTFB with modeling suggests that this 
combination is ineffective for both sport skills and laboratory-type tasks.  Ross et al. 
(1985) investigated the effectiveness of various VTFB and modeling conditions in 
learning a barrier knockdown task that involved a specified movement time.  The four 
conditions of the study included (a) correct model observation only, (b) a combination 
of modeling and VTFB, (c) VTFB only, and (d) physical practice only.  The results of 
the study indicated there was no significant difference between groups as measured by 
absolute error scores.  Although the groups were not significantly different, and thus 
there was little evidence provided to support the notion that the combination condition 
was detrimental, the authors noted “…combining the correct model with videotape 
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feedback was disruptive to the development of a cognitive representation of the 
criterion movement.” (p. 157).   
Similar results have emerged from research combining VTFB with modeling in 
sport settings.  Emmen et al.  (1985) examined the effects of VTFB in conjunction with 
modeling in novices learning the tennis serve.  The five conditions were (1) traditional 
training during 45 minute sessions;  (2) traditional training for 30 minute sessions;  (3) 
correct model observation only;  (4) VTFB only;  (5) a combination of modeling and 
VTFB.  Analysis of the data, both form scores and performance outcomes, indicated 
there were no significant difference between conditions.   
Consistent with the findings of Emmen et al. (1985) other research has shown 
that the combination of modeling and VTFB is ineffective in enhancing sport skill 
learning.  Neufield and Neufield (1972) investigated the use of VTFB in enhancing the 
learning of a flutter-kicking swimming skill in 32 children, ages 3 to 6 years, classified 
as mildly emotionally disturbed.  The treatment groups included a self-observation 
condition (VTFB), and self-observation in combination with watching a video-taped 
skilled model.  Although no significant effects for condition were found, analysis of the 
cumulative number of days to reach the skill criterion level indicated a trend toward 
faster acquisition for the self-observation condition over the self-observation/video-
taped model.  In conjunction with previous research, the authors in this study did not 
endorse observing a skilled model in combination with self-observation.  Combining 
VTFB with modeling may detract from the learning process, perhaps by inundating 
learners with too much information.  Other characteristics of the VTFB provided, such 
  50
as self-controlled or self-regulated feedback may be more effective in enhancing 
learning.   
Self-controlled Learning Environments.  Recently, attention has been given to 
teaching practices that emphasize learner-centered environments in which learners play 
an active role (Butler & Winne, 1995).  A learning environment that includes self-
evaluation may be more meaningful than one that simply providing augmented error 
information.  Research on learning has suggested that self-controlled learners become 
more active participants in the learning process; managing motivation, adapting to new 
goals, and inventing tactics for making progress (Zimmerman, 1989; Zimmerman, 
Bonner, & Kovach, 1996).  Recent research has indicated that self-controlled 
environments may enhance the effectiveness of VTFB.  For example, Janelle, Barba, 
Frehlich, Tennant, and Cauraugh (1997) examined the effectiveness of self-controlled 
KP (SELF), summary KP (SUM), knowledge of results (KR) only, and a yoked control 
(YOKE) condition on learning a non-preferred limb ball toss.  Participants in the SELF 
group received KP in the form of videotape feedback when requested.  Those in the 
SUM group received VTFB after five trials.  Those in the YOKE group received VTFB 
in conjunction with the SELF group and the remaining participants received only KR.  
Participants in the SELF, SUM, and YOKE groups received verbal cues while viewing 
videotaped performances.  All groups received KR during performance. 
The results indicated that the SELF condition yielded better performance on 
retention trials than the other conditions, suggesting that self-controll enhanced learning 
of the skill.  Participants in the SELF group requested VTFB during 11.5 percent of the 
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total acquisition trials while 72 percent of total requests for VTFB occurred in the first 
five trials blocks of acquisition, thus creating a fading schedule of feedback.  The 
authors speculated that this occurred as a result of the participants taking a more active 
role in the learning process.   
In an applied setting, Webster, Menickelli, and Grube (2001) investigated the 
effects of self-controlled versus instructor-controlled VTFB on the performance of a 
pole-vaulting skill.  The skill, called a Bubka, simulated the swing (flight) phase of the 
pole vault without performing the run-up and take-off phases.  The participants, nine 
collegiate pole-vaulters, were randomly assigned to either a self-controlled group 
(SELF) or an instructor-controlled group (IC).  The SELF group was given VTFB upon 
request and the IC group received VTFB twice during each block of nine trials.  In both 
conditions, augmented verbal cues were used in conjunction with VTFB.  Eight key 
movement patterns were identified as relevant to the skill being performed:  straight 
arms, drive-knee, toe-up, reverse-c, knee to chest, top hand, wrap elbow, and neutral 
head.  Dependent measures were based on the frequency of which eight key movement 
pattern elements were correctly performed during each trial block for all participants.  
The results indicated that VTFB enhanced overall skill acquisition for all 
participants with respect to learning the swing phase of the pole-vault, in that 
significantly higher differences in pre/post scores were evident for five of eight total 
movement pattern elements.  Also, tracking of the total number of requests by the SELF 
group for VTFB during the intervention sessions revealed that these participants 
requested feedback less and less over the course of the study.  Similar to findings of 
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Janelle et al. (1997) the participants created a fading schedule.  However, a self-
controlled schedule of VTFB did not prove superior to the IC schedule.  The authors 
speculated that the small number of subjects contributed to the lack of significant 
differences.  The authors suggested the combination of VTFB and self-controll may 
have fostered more positive self-perceptions of ability and persistence.  The potential of 
VTFB exposure to contribute to these factors and to the meaningfulness of VTFB 
deserves further investigation. 
Meaningfulness of Videotape Feedback  
 One of the primary functions of VTFB, or any AFB, is to communicate essential 
movement information to the learner.  Generally, for information to be considered 
meaningful, it must be both understood and essential for skill learning (Magill, 1994).  
Information that is meaningful to an expert, may not be meaningful to a novice learner.  
Other critical variables that contribute to meaningfulness may include the timing of the 
presentation within the instructional cycle and the presence or absence of augmented 
cues.  The skill of the learner has been examined in a few studies. 
The Skill Level of the Learner.  Rothstein and Arnold (1976) suggested that the 
skill level of the learner likely determines to what degree VTFB is effective.  This 
implication stems from the belief that for VTFB to be effective, it must be useful or 
meaningful to the learner.  The assumption is that intermediate and expert learners are 
more likely to view information presented via VTFB as useful, in part because such 
learners possess greater knowledge of the correct movement patterns and are more 
likely to detect errors.  Novice learners tend to benefit from prescriptive information 
  53
that provides solutions to errors in performance, while experts tend to benefit from 
descriptive information that simply describes performance errors (Magill & 
Schoenfelder-Zohdi, 1996).  VTFB does not necessarily contain prescriptive 
information and therefore, may less useful to novices. 
 Research on the effectiveness of VTFB has included the study of novice, 
intermediate, and expert learners.  Generally, research with novice learners has shown 
VTFB to be a viable strategy in improving skill learning (e.g. Cooper & Rothstein, 
1981;  Del Rey, 1971;  Janelle et al. 1997;  Keller, 1979).  Studies utilizing intermediate 
or expert learners although few in number, support the effectiveness of VTFB with 
skilled performers (Hebert et al. 1998;  Menickelli et al. 2000, Webster et al. 2001). 
The culmination of results from studies examining VTFB lends support to the 
notion that the skill level of the learner is not a critical a factor in determining the 
effectiveness of VTFB.  For example, Emmen et. al., (1985) investigated the effects of 
video-model training (VMT), video-feedback (VFT), a combination of both forms of 
feedback (VMFT) and two control groups (30 minute and 45 minute practice session 
with no feedback), on novices learning a tennis serve.  The VMT group viewed a 
videotape of a skilled model performing the serve.  The VFT group viewed themselves 
performing the serve, and the VMFT group viewed both themselves and the videotaped 
model.  Performance outcomes were scores on the Hewitt Tennis Test and movement 
pattern elements were assessed via a Service Observation List.  The results revealed no 
significant difference for either dependent variable among groups.  The authors 
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suggested that the relatively complex skill may have been too difficult for novices to 
perform. 
Considering the results of the previous study, Van Wierringen, Emmen, 
Bootsma, Hoogesteger, and Whiting (1989) used the same skill, the same groups, and 
the same Service Observation List.  However, the participants selected for the study 
were intermediate tennis players.  The results indicated that the groups performances 
were not significantly different.  The authors suggested that perhaps more training days 
were needed and that “…conditions were still not optimal for obtaining the maximal 
effect of the videotape feedback” (p. 160).  Selecting participants with a higher skill 
level than the previous study did not affect the results.  
Bunker, Shearer, and Hall (1976) investigated the effects of VTFB on children 
learning a flutter kicking skill in swimming.  Participants were provided VTFB 
immediately following formal swimming instruction four times a week during a four 
week period.  Expert raters evaluated kicking technique on a six point scale.  The results 
indicated that the VTFB condition yielded significantly better kicking technique than 
did verbal feedback group for children ages 6.5 to 8.5 years.  No significant differences 
were found in the children ages 4.5 to 6.4 years.  The varied results concerning the 
effectiveness of VTFB on novice, intermediate, and expert learners suggests that other 
variables, such as the stages of the instructional cycle may play a more critical role.   
Stages of the Instructional Cycle.  The timing of VTFB presentation during the 
instructional cycle has received little attention from researchers.  The initial assumption 
was that VTFB can only be done a limited number of times during the instructional 
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cycle.  Improvements in technology have contributed to the feasibility of studying 
VTFB under different temporal conditions.  To date, this factor has been considered in 
one study.   
Rikli and Smith (1980) examined the effectiveness of VTFB on tennis serving 
performance under various temporal locations for intermediate and advanced beginner 
tennis players.  Four conditions were utilized in the study:  (1) a control condition with 
no VTFB;  (2) VTFB provided during the first day of instruction;  (3) VTFB provided 
on the third day of instruction;  (4) VTFB provided on the first and third day of the 
instructional cycle.  Movement patterns were assessed via a seven point rating scale on 
22 elements of the serve.  The results indicated a significant main effect for the VTFB 
treatment, however, no significant differences between VTFB conditions.  The authors 
suggested that the first part of the skill was the one phase positively affected because it 
was the only phase performed outside the participant's visual field.  In response to a 
questionnaire concerning the participant's evaluation of the effectiveness VTFB, 86 
percent indicated that VTFB was effective in improving their tennis serve while 14 
percent indicated they were unsure or that they did not find VTFB to be effective.  The 
authors suggested that the effectiveness VTFB was not mediated by its temporal 
location within the instructional cycle. 
Immediate and Delayed Presentation.  Technological advances, more 
specifically the size and portability of video equipment, have increased the feasibility of 
providing VTFB immediately following performance.  This seems intuitively appealing, 
however, the evidence available indicates that delayed VTFB (i.e., between practice 
  56
days) is no less effective than providing VTFB immediately.  Only one study 
investigated the feasibility and effectiveness of an immediate verses a delayed condition 
with respect to VTFB. 
Choi (1996) investigated novices learning the tennis forehand and backhand 
tennis strokes in four conditions:   (1) delayed VTFB with a checklist;  (2) immediate 
VTFB for five of the nine sessions;  (3) traditional instruction;  (4) no instruction.  
Outcome measures were scores on the Hewitt Tennis Achievement Test,  and movement 
patterns were assessed with a subjective form scale.  The authors indicated that there 
were no significant differences between conditions in either the performance measure or 
movement pattern scores.  Also, it was suggested that providing immediate VTFB was 
feasible, but the skill required more training sessions. 
Learner’s Cognitions.  Recent studies on teaching and learning have emphasized 
the importance of learners’ cognitions and perceptions as critical mediators of 
instruction (Lee, Swinnen, & Serrien, 1994;  Lee & Solomon , 1992).  Rather than 
observing changes in skill performance resulting from differential treatments, 
researchers have attempted to better conceptualize the learning process by examining 
the perspectives of learners as they participate in the teaching and learning process.  
This research attempts to provide insight into the manner in which learners perceive and 
learn from instruction.   
 To better understand VTFB as a viable instructional strategy, Hebert et al. 
(1998) examined the cognitions of expert learners exposed to VTFB.  Six members of a 
women’s collegiate tennis team practiced a tennis skill, and were provided VTFB in a 
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single-case, multiple baseline design.  The task consisted of hitting a tennis ball, fed to 
an area at the center of the service line, to two designated target areas located at the 
corners in the opposite end of the court.  The participants viewed the previous day’s 
practice attempts during VTFB sessions on days between practice days.  During VTFB 
sessions, participants were able to see movement patterns, the flight of the ball as it 
crossed the net and hear the outcome of each trial (“hit or miss”).  VTFB observation 
was unguided as no verbal cues were provided.  Participants instead were asked to talk 
freely about what they saw in their performance.  Thoughts were recorded, transcribed 
verbatim, and coded by the researchers into meaningful categories.   
Visual analysis of performance data, number of balls correctly hit to target areas, 
revealed marked improvements following VTFB intervention.  Analysis of coded verbal 
reports indicated a qualitative shift in subjects’ thoughts with an increasing exposure to 
VTFB.  Participants appeared to go through four stages of thought:  getting used to their 
image, detecting errors, making connections/recognizing tendencies, and correcting 
errors.  During the initial stage, learners often commented on appearances and general 
stroke tendency such as, “my forehand grip is so weird.”  The second stage which 
occurred toward the end of the first session was characterized by participants detecting 
errors in movement pattern execution such as, “my feet were everywhere on that one.”  
By the third stage, the participants began to make connections between outcomes and 
errors in movement patterns such.  For example, one subject was reported as saying, 
“those shots were wide because I’m hitting with my hand way out to the side.”  The 
fourth stage (which was reached by the end of the third replay session) indicated the 
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participants used error information in an attempt to improve.  For example, “I tried to 
keep my front shoulder closed longer and bend my knees.” 
The study’s findings were consistent with theoretical predictions regarding the 
impact of exposure to VTFB.  The data from verbal reports of replay sessions indicated 
that VTFB became more informative with exposure as learners become familiar with 
their on-screen images.  The amount of time necessary for learners to adjust to VTFB 
sessions may be dictated by the skill level of the learner and the presence of augmented 
cues.  In this study, after only a few VTFB sessions, the expert learners were able to 
detect critical errors in performance.  Consistent with these findings, Menickelli et al. 
(2000) found that skilled gymnasts did not immediately obtain useful task information 
from VTFB, but went through the four stages of cognition or information reception.  
Participants that were provided VTFB in conjunction with verbal cues began making 
connections during the first VTFB session and verbalized more total thoughts than the 
uncued condition.  The impact of VTFB exposure on the thoughts and other cognitive 
variables such as state anxiety level and motivation has received little attention for 
researchers. 
State Anxiety Level.  State anxiety can be defined as transitory feelings of 
apprehension or a fluctuating, cognitive appraisal of an arousing situation (Spielberger, 
1972).  While an increase in state anxiety level is often associated with a subsequent 
decrease in performance, a few researchers (e.g., Ferreira, 1981; Ferreira & Murray, 
1983) contended that during the initial stage of VTFB implementation, an increase in 
state anxiety resulted in increases in skill performance.   
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Ferreira (1981) examined the effects of anticipated VTFB on the anxiety level of 
80 participants balancing on a stabilometer.  Using  Spielberger’s State Anxiety 
Inventory (STAI), the author noted that the participants exhibited an increase in state 
anxiety when told they would be videotaped, regardless of how many times the 
participants were videotaped.  Also, the author suggested that the combination of VTFB 
and an increase in state anxiety resulted in a performance increase. 
Ferreira and Murray (1983) further investigated the effects of anticipated VTFB 
on 28 male and 28 female participants performing the same laboratory task and anxiety 
inventory as Ferreira (1981).  The results indicated that the VTFB group exhibited a 
significant increase in performance during the last six treatment trials, but not during the 
first 15 practice trials.  State anxiety levels among the VTFB groups were maintained at 
the practice trial level.   The control group exhibited a decrease in state anxiety prior to 
the treatment trials and no such increase in performance during the treatment trials.  The 
authors contended that the performance of the participants in the VTFB condition 
during the treatment trials was due to the maintained state anxiety level that 
accompanies the expectation of being videotaped. 
In contrast, recent research has shown no increase in anxiety level with VTFB 
implementation.  Starek and McCullagh (1999) examined VTFB versus a modeling 
condition on the performance of 25 swimming skills.  While the VTFB condition did 
yield better performance that the modeling condition, there were no differences between  
conditions in state anxiety or self-efficacy.  Research on VTFB and state anxiety does 
little to support the notion that potential benefits of VTFB are linked to an increase in 
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state anxiety level.  Other cognitive variables, such as motivation, may better explain 
the factors that mediate instruction. 
Motivation.  As early as 1968, researchers suggested that there may be 
“potential ego-satisfying benefits” of viewing oneself on videotape (Penman, Bartz, & 
Davis, p. 1062).  However, there is a dearth of research on VTFB and its potential to 
amplify learner motivation.  Webster et al. (2001) suggested the combination of VTFB 
and self-regulation may have fostered more positive self-perceptions of ability and 
persistence, however, they did not offer any empirical evidence in support.   Janelle et al 
(1997) suggested self-controlled VTFB “…may indirectly have a beneficial effect on 
learning due to motivational influences on cognitive processes” and that further 
empirical investigation was needed (p. 277).  VTFB exposure and its potential 
contributions to amplified learner motivation, including adopting higher self-
perceptions of ability, higher performance expectations, and demonstrating persistence 
at performing skills, warrants further investigation.   
Conclusions and Implications 
As technological advances in video equipment continue, the implementation of 
VTFB in learning environments will continue to expand.   Thus, research-based 
recommendations regarding its implementation are necessary.  The primary purpose of 
this review was to provide a contemporary and comprehensive review on the topic of 
VTFB in skill learning, discussing the critical issues related to VTFB implementation.  
 Support was found for two of the suggestions of the Rothstein & Arnold (1976) 
review:  One, verbal or written cues intended to focus the learner’s attention on key 
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movements should be used in conjunction with VTFB.  Two, learners unfamiliar with 
VTFB should be allowed a few sessions to adjust to VTFB as a feedback modality.  
Contrary to the conclusions of the 1976 review, it appears that the type of skill 
and not the skill level of the learner is an important factor.  Given enough time to adjust 
to VTFB and the presence of cues, learners with a variety of skill levels benefited from 
this type of AFB.  Research has indicated that VTFB is not as effective in learning 
certain types or skills, (e.g., simple laboratory tasks and open skills) or in transmitting 
every type of performance information (e.g., rhythm or elegance). 
Recent research on VTFB implementation has also revealed two additional 
developments:  One, learners progress through several stages of cognition in adjusting 
to VTFB as a feedback modality.  Two, learners on a self-controlled schedule of VTFB 
requested more VTFB early in acquisition, and gradually lessened requests to view 
replays of their trials over time. This tendency was referred to by Janelle et al. (1997) as 
a “fading schedule,” and presumably occurs as a result of learners’ taking a more active 
role in the learning process. Learners may ask for less feedback as they became more 
familiar with how specific aspects of their movements appear on videotape and develop 
a more consistent movement pattern with practice. 
The future direction of research on VTFB should include an examination of the 
aspects of self-controlled VTFB that contribute to skill learning.  The need for this 
investigation has been affirmed by researchers.  Magill (2001) stated, “… the evidence 
concerning the [self-controlled] technique indicates that it is one that deserves serious 
consideration for inclusion in skill learning situations”  (p. 278).  Janelle et al. (1997) 
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contended that “…future studies should be directed toward assessing the specific 
underlying mechanisms of the self-controlled schedule that tend to enhance learning”    
(p. 277). 
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Appendix B:  Informed Consent Form 
 
 
1.  Study title:   Videotape Feedback (VTFB) and Self-controlled  
    Learning 
 
2.  Performance sites:  Reid Gymnasium 201 
 
3.  Investigators:  Justin Menickelli    227-3555 
     
4.  Purpose of study:  To investigate the effects of self-controlled VTFB  
 
5.  Participant inclusion: This study will include 48 volunteers from WCU Sport 
Management and Physical Education classes 
 
6.  Participant exclusions a.   Females 
 b.  Anyone who does not wish to participate 
c.   Physical disability 
d.  Anyone not at least 18 years of age 
 
7.  Description of study: The purpose of this research is the evaluate the 
effectiveness of videotape as a form of augmented 
feedback on learning to perform a forehand throw using a 
standard flying disc.  Subjects will complete 3 practice 
sessions, (70 trials divided into 7 trial blocks of 10 trails 
per block), separated by a 1 day interval, then a 20 trial 
retention and transfer test 48 hours later.  Subjects will be 
asked to review videotape replays of their performances 
and comment on their thoughts during the sessions.  All 
video/audio tapes will be kept locked at all times and 
destroyed after a period of one year. 
 
8.  Benefits: The results may help clarify the best methods for 
performing the skills. 
 
9.  Risks: No risks beyond those normally associated with the 
performing the skill.  
 
10.  Alternatives: This study does not include an alternative different 
protocol or treatment. 
 
11.  Removal: At the end of the four day period, subjects have fulfilled 
their requirements. 
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12.  Right to refuse: You may chose not to participate at any time. 
 
13.  Privacy: Your name will not be published with the results of this 
study. 
 
14.  Release of information: There is no need to release any information regarding 
your participation in sport or physical activity, other than 
previous throwing experience. 
 
15.  Financial information: There will be no cost for participation in this study. 
 
16. Signatures: 
 
 
The study has been discussed with me and my questions have been answered.  I 
understand additional questions regarding the study should be directed to the 
investigators listed above.  I understand that the data collected will not be used for any 
purpose not approved by the IRB.  I understand that I may direct questions about 
participant’s rights to the Graduate School at WCU at 227-3176.  I am at least eighteen 
years of age.  I agree with the terms above and acknowledge that I have been given a 
copy of this consent form.  
 
 
Signature of volunteer:  ____________________________  Date:  ______________ 
 
Witness:  _______________________________________  Date:  _______________ 
 
Investigator(s):  __________________________________ Date:  ______________ 
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Appendix C:  Statistical Tables and Data 
 
4 (group) x 21 (trial block) ANOVA - Movement Pattern Elements 
 
Within-Subjects Factors
Measure: MEASURE_1
MP_TB1
MP_TB2
MP_TB3
MP_TB4
MP_TB5
MP_TB6
MP_TB7
MP_TB8
MP_TB9
MP_TB10
MP_TB11
MP_TB12
MP_TB13
MP_TB14
MP_TB15
MP_TB16
MP_TB17
MP_TB18
MP_TB19
MP_TB20
MP_TB21
TBLOCK
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
Dependent
Variable
 
 
Between-Subjects Factors
12
12
12
12
KP
SC-KP
SC-VTFB
VTFB
COND
N
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Descriptive Statistics
.83 2.887 12
1.25 3.108 12
1.25 2.261 12
.83 1.946 12
1.04 2.518 48
3.75 3.769 12
3.75 4.330 12
6.42 6.815 12
3.83 3.512 12
4.44 4.775 48
9.17 4.174 12
9.00 5.063 12
12.00 8.356 12
10.08 6.331 12
10.06 6.103 48
12.50 4.523 12
13.50 4.834 12
17.25 11.218 12
13.08 6.626 12
14.08 7.316 48
14.25 3.441 12
15.33 5.646 12
18.50 11.928 12
19.00 6.715 12
16.77 7.633 48
15.92 4.316 12
18.33 5.314 12
21.83 8.419 12
20.67 7.560 12
19.19 6.797 48
18.58 2.778 12
19.50 5.419 12
22.17 9.581 12
24.58 5.648 12
21.21 6.578 48
19.75 5.379 12
19.75 4.555 12
20.67 8.804 12
23.67 8.117 12
20.96 6.916 48
21.50 7.775 12
20.17 4.802 12
24.42 9.520 12
26.67 7.414 12
23.19 7.756 48
25.17 6.028 12
23.67 4.313 12
28.08 8.382 12
28.50 8.185 12
26.35 7.009 48
26.83 5.813 12
23.50 4.421 12
30.50 6.417 12
29.67 9.247 12
27.63 7.058 48
28.42 5.838 12
24.00 4.178 12
30.42 7.154 12
32.17 7.802 12
28.75 6.911 48
29.08 6.487 12
26.08 4.522 12
33.67 7.215 12
34.25 8.551 12
30.77 7.450 48
30.08 6.431 12
27.08 4.274 12
34.58 6.515 12
33.75 8.667 12
31.37 7.118 48
32.33 5.449 12
28.83 4.802 12
37.50 8.006 12
35.75 7.060 12
33.60 7.091 48
33.50 5.143 12
30.33 5.662 12
38.08 7.103 12
40.25 8.604 12
35.54 7.624 48
34.17 5.622 12
31.42 5.648 12
38.42 6.882 12
41.83 9.778 12
36.46 8.032 48
35.75 4.712 12
31.50 4.834 12
41.67 6.415 12
43.50 9.405 12
38.10 8.014 48
36.58 5.282 12
32.17 4.589 12
41.75 6.730 12
44.67 9.547 12
38.79 8.179 48
38.50 3.778 12
33.25 4.845 12
42.00 7.006 12
45.17 9.833 12
39.73 7.933 48
39.67 3.962 12
33.75 3.957 12
44.50 5.992 12
45.33 9.306 12
40.81 7.601 48
COND
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
MP_TB1
MP_TB2
MP_TB3
MP_TB4
MP_TB5
MP_TB6
MP_TB7
MP_TB8
MP_TB9
MP_TB10
MP_TB11
MP_TB12
MP_TB13
MP_TB14
MP_TB15
MP_TB16
MP_TB17
MP_TB18
MP_TB19
MP_TB20
MP_TB21
Mean Std. Deviation N
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Tests of Within-Subjects Effects
Measure: MEASURE_1
129963.681 20 6498.184 318.394 .000
129963.681 4.837 26867.390 318.394 .000
129963.681 5.878 22111.326 318.394 .000
129963.681 1.000 129963.681 318.394 .000
2759.867 60 45.998 2.254 .000
2759.867 14.512 190.182 2.254 .006
2759.867 17.633 156.516 2.254 .003
2759.867 3.000 919.956 2.254 .095
17960.167 880 20.409
17960.167 212.838 84.384
17960.167 258.619 69.447
17960.167 44.000 408.186
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Source
TBLOCK
TBLOCK * COND
Error(TBLOCK)
Type III Sum
of Squares df Mean Square F Sig.
 
 
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
663688.715 1 663688.715 1329.901 .000
6824.320 3 2274.773 4.558 .007
21958.250 44 499.051
Source
Intercept
COND
Error
Type III Sum
of Squares df Mean Square F Sig.
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Multiple Comparisons
Measure: MEASURE_1
Tukey HSD
1.91 1.990 .772 -3.40 7.23
-3.78 1.990 .244 -9.09 1.54
-4.33 1.990 .146 -9.64 .98
-1.91 1.990 .772 -7.23 3.40
-5.69* 1.990 .032 -11.00 -.38
-6.24* 1.990 .016 -11.56 -.93
3.78 1.990 .244 -1.54 9.09
5.69* 1.990 .032 .38 11.00
-.55 1.990 .992 -5.87 4.76
4.33 1.990 .146 -.98 9.64
6.24* 1.990 .016 .93 11.56
.55 1.990 .992 -4.76 5.87
(J) COND
SC-KP
SC-VTFB
VTFB
KP
SC-VTFB
VTFB
KP
SC-KP
VTFB
KP
SC-KP
SC-VTFB
(I) COND
KP
SC-KP
SC-VTFB
VTFB
Mean
Difference
(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval
Based on observed means.
The mean difference is significant at the .05 level.*. 
 
 
4 (group) x 2 (trial block) ANOVA - Movement Pattern Elements - Retention  
 
Within-Subjects Factors
Measure: MEASURE_1
MP_TB22
MP_TB23
TBLOCK
1
2
Dependent
Variable
 
 
Between-Subjects Factors
12
12
12
12
KP
SC-KP
SC-VTFB
VTFB
COND
N
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Descriptive Statistics
38.83 8.266 12
33.58 4.481 12
44.50 6.142 12
46.08 8.382 12
40.75 8.419 48
39.17 7.602 12
33.42 4.660 12
44.83 6.365 12
46.58 8.218 12
41.00 8.435 48
COND
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
MP_TB22
MP_TB23
Mean Std. Deviation N
 
 
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
160393.500 1 160393.500 1675.658 .000
2449.833 3 816.611 8.531 .000
4211.667 44 95.720
Source
Intercept
COND
Error
Type III Sum
of Squares df Mean Square F Sig.
 
 
Multiple Comparisons
Measure: MEASURE_1
Tukey HSD
5.50 2.824 .224 -2.04 13.04
-5.67 2.824 .201 -13.21 1.87
-7.33 2.824 .059 -14.87 .21
-5.50 2.824 .224 -13.04 2.04
-11.17* 2.824 .002 -18.71 -3.63
-12.83* 2.824 .000 -20.37 -5.29
5.67 2.824 .201 -1.87 13.21
11.17* 2.824 .002 3.63 18.71
-1.67 2.824 .935 -9.21 5.87
7.33 2.824 .059 -.21 14.87
12.83* 2.824 .000 5.29 20.37
1.67 2.824 .935 -5.87 9.21
(J) COND
SC-KP
SC-VTFB
VTFB
KP
SC-VTFB
VTFB
KP
SC-KP
VTFB
KP
SC-KP
SC-VTFB
(I) COND
KP
SC-KP
SC-VTFB
VTFB
Mean
Difference
(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval
Based on observed means.
The mean difference is significant at the .05 level.*. 
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4 (group) x 2 (trial block) ANOVA - Movement Pattern Elements - Transfer 
 
Within-Subjects Factors
Measure: MEASURE_1
MP_TB24
MP_TB25
TBLOCK
1
2
Dependent
Variable
 
 
Between-Subjects Factors
12
12
12
12
KP
SC-KP
SC-VTFB
VTFB
COND
N
 
 
 
Descriptive Statistics
39.00 7.851 12
32.50 4.661 12
44.58 6.201 12
46.17 8.365 12
40.56 8.617 48
38.83 7.334 12
32.42 4.680 12
44.67 6.286 12
46.25 8.303 12
40.54 8.565 48
COND
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
MP_TB24
MP_TB25
Mean Std. Deviation N
 
 
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
157869.260 1 157869.260 1683.174 .000
2802.365 3 934.122 9.959 .000
4126.875 44 93.793
Source
Intercept
COND
Error
Type III Sum
of Squares df Mean Square F Sig.
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Multiple Comparisons
Measure: MEASURE_1
Tukey HSD
6.46 2.796 .111 -1.01 13.92
-5.71 2.796 .189 -13.17 1.76
-7.29 2.796 .058 -14.76 .17
-6.46 2.796 .111 -13.92 1.01
-12.17* 2.796 .000 -19.63 -4.70
-13.75* 2.796 .000 -21.21 -6.29
5.71 2.796 .189 -1.76 13.17
12.17* 2.796 .000 4.70 19.63
-1.58 2.796 .942 -9.05 5.88
7.29 2.796 .058 -.17 14.76
13.75* 2.796 .000 6.29 21.21
1.58 2.796 .942 -5.88 9.05
(J) COND
SC-KP
SC-VTFB
VTFB
KP
SC-VTFB
VTFB
KP
SC-KP
VTFB
KP
SC-KP
SC-VTFB
(I) COND
KP
SC-KP
SC-VTFB
VTFB
Mean
Difference
(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval
Based on observed means.
The mean difference is significant at the .05 level.*. 
 
 
 
4 (group) x 2 (trial block) ANOVA - MRE - Retention 
 
Within-Subjects Factors
Measure: MEASURE_1
MRE_TB22
MRE_TB23
TBLOCK
1
2
Dependent
Variable
 
 
Between-Subjects Factors
12
12
12
12
KP
SC-KP
SC-VTFB
VTFB
COND
N
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Descriptive Statistics
4.2217 1.19132 12
3.9817 .82119 12
3.4900 1.10503 12
3.5183 .90841 12
3.8029 1.03321 48
4.4725 .90175 12
3.7717 .59749 12
3.6758 .84448 12
3.1617 1.32311 12
3.7704 1.03597 48
COND
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
MRE_TB22
MRE_TB23
Mean Std. Deviation N
 
 
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
1376.529 1 1376.529 935.821 .000
13.517 3 4.506 3.063 .038
64.721 44 1.471
Source
Intercept
COND
Error
Type III Sum
of Squares df Mean Square F Sig.
 
 
Multiple Comparisons
Measure: MEASURE_1
Tukey HSD
.4704 .35011 .541 -.4644 1.4052
.7642 .35011 .144 -.1706 1.6990
1.0071* .35011 .030 .0723 1.9419
-.4704 .35011 .541 -1.4052 .4644
.2938 .35011 .836 -.6410 1.2285
.5367 .35011 .427 -.3981 1.4715
-.7642 .35011 .144 -1.6990 .1706
-.2938 .35011 .836 -1.2285 .6410
.2429 .35011 .899 -.6919 1.1777
-1.0071* .35011 .030 -1.9419 -.0723
-.5367 .35011 .427 -1.4715 .3981
-.2429 .35011 .899 -1.1777 .6919
(J) COND
SC-KP
SC-VTFB
VTFB
KP
SC-VTFB
VTFB
KP
SC-KP
VTFB
KP
SC-KP
SC-VTFB
(I) COND
KP
SC-KP
SC-VTFB
VTFB
Mean
Difference
(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval
Based on observed means.
The mean difference is significant at the .05 level.*. 
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4 (group) x 2 (trial block) ANOVA - MRE - Transfer 
 
Within-Subjects Factors
Measure: MEASURE_1
MRE_TB24
MRE_TB25
TBLOCK
1
2
Dependent
Variable
 
 
Between-Subjects Factors
12
12
12
12
KP
SC-KP
SC-VTFB
VTFB
COND
N
 
 
Descriptive Statistics
7.2558 1.40999 12
6.8275 1.12713 12
5.5283 1.58614 12
5.0567 1.35279 12
6.1671 1.61640 48
6.8583 1.37972 12
6.6775 1.28229 12
5.9533 1.36060 12
5.1133 1.06496 12
6.1506 1.41862 48
COND
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
MRE_TB24
MRE_TB25
Mean Std. Deviation N
 
 
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
3641.423 1 3641.423 1251.989 .000
59.691 3 19.897 6.841 .001
127.974 44 2.909
Source
Intercept
COND
Error
Type III Sum
of Squares df Mean Square F Sig.
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Multiple Comparisons
Measure: MEASURE_1
Tukey HSD
.3046 .49232 .926 -1.0099 1.6191
1.3163* .49232 .050 .0018 2.6307
1.9721* .49232 .001 .6576 3.2866
-.3046 .49232 .926 -1.6191 1.0099
1.0117 .49232 .184 -.3028 2.3262
1.6675* .49232 .008 .3530 2.9820
-1.3163* .49232 .050 -2.6307 -.0018
-1.0117 .49232 .184 -2.3262 .3028
.6558 .49232 .548 -.6587 1.9703
-1.9721* .49232 .001 -3.2866 -.6576
-1.6675* .49232 .008 -2.9820 -.3530
-.6558 .49232 .548 -1.9703 .6587
(J) COND
SC-KP
SC-VTFB
VTFB
KP
SC-VTFB
VTFB
KP
SC-KP
VTFB
KP
SC-KP
SC-VTFB
(I) COND
KP
SC-KP
SC-VTFB
VTFB
Mean
Difference
(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval
Based on observed means.
The mean difference is significant at the .05 level.*. 
 
 
4 (group) x 2 (trial block) ANOVA - BVE - Retention  
 
Within-Subjects Factors
Measure: MEASURE_1
BVE_TB22
BVE_TB23
TBLOCK
1
2
Dependent
Variable
 
 
Between-Subjects Factors
12
12
12
12
KP
SC-KP
SC-VTFB
VTFB
COND
N
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Descriptive Statistics
3.3750 .79715 12
3.9025 .83050 12
3.4558 1.03846 12
3.8208 1.43978 12
3.6385 1.04892 48
3.4150 .76101 12
3.5092 .76384 12
3.5725 .80858 12
3.1083 .85740 12
3.4013 .79346 48
COND
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
BVE_TB22
BVE_TB23
Mean Std. Deviation N
 
 
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
1189.408 1 1189.408 1160.583 .000
1.278 3 .426 .416 .743
45.093 44 1.025
Source
Intercept
COND
Error
Type III Sum
of Squares df Mean Square F Sig.
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Multiple Comparisons
Measure: MEASURE_1
Tukey HSD
-.3108 .29224 .713 -1.0911 .4694
-.1192 .29224 .977 -.8994 .6611
-.0696 .29224 .995 -.8499 .7107
.3108 .29224 .713 -.4694 1.0911
.1917 .29224 .913 -.5886 .9719
.2412 .29224 .842 -.5390 1.0215
.1192 .29224 .977 -.6611 .8994
-.1917 .29224 .913 -.9719 .5886
.0496 .29224 .998 -.7307 .8299
.0696 .29224 .995 -.7107 .8499
-.2412 .29224 .842 -1.0215 .5390
-.0496 .29224 .998 -.8299 .7307
(J) COND
SC-KP
SC-VTFB
VTFB
KP
SC-VTFB
VTFB
KP
SC-KP
VTFB
KP
SC-KP
SC-VTFB
(I) COND
KP
SC-KP
SC-VTFB
VTFB
Mean
Difference
(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval
Based on observed means.
 
 
 
4 (group) x 2 (trial block) ANOVA - BVE - Transfer 
 
Within-Subjects Factors
Measure: MEASURE_1
BVE_TB24
BVE_TB25
TBLOCK
1
2
Dependent
Variable
 
 
Between-Subjects Factors
12
12
12
12
KP
SC-KP
SC-VTFB
VTFB
COND
N
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Descriptive Statistics
2.8358 1.42770 12
3.9858 2.04832 12
4.9508 1.86335 12
4.6742 1.41739 12
4.1117 1.84988 48
3.6908 1.35546 12
4.0833 1.56915 12
5.2692 1.99495 12
4.7233 .52285 12
4.4417 1.54062 48
COND
KP
SC-KP
SC-VTFB
VTFB
Total
KP
SC-KP
SC-VTFB
VTFB
Total
BVE_TB24
BVE_TB25
Mean Std. Deviation N
 
 
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
1755.828 1 1755.828 439.694 .000
46.993 3 15.664 3.923 .014
175.705 44 3.993
Source
Intercept
COND
Error
Type III Sum
of Squares df Mean Square F Sig.
 
 
Multiple Comparisons
Measure: MEASURE_1
Tukey HSD
-.7712 .57687 .545 -2.3115 .7690
-1.8467* .57687 .013 -3.3869 -.3064
-1.4354 .57687 .076 -2.9757 .1048
.7712 .57687 .545 -.7690 2.3115
-1.0754 .57687 .258 -2.6157 .4648
-.6642 .57687 .660 -2.2044 .8761
1.8467* .57687 .013 .3064 3.3869
1.0754 .57687 .258 -.4648 2.6157
.4112 .57687 .891 -1.1290 1.9515
1.4354 .57687 .076 -.1048 2.9757
.6642 .57687 .660 -.8761 2.2044
-.4112 .57687 .891 -1.9515 1.1290
(J) COND
SC-KP
SC-VTFB
VTFB
KP
SC-VTFB
VTFB
KP
SC-KP
VTFB
KP
SC-KP
SC-VTFB
(I) COND
KP
SC-KP
SC-VTFB
VTFB
Mean
Difference
(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval
Based on observed means.
The mean difference is significant at the .05 level.*. 
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Kruskal-Wallis Tests on Cognition Data  
  
Ranks
12 31.88
12 29.33
12 17.50
12 19.29
48
GROUP
1.00
2.00
3.00
4.00
Total
STAGE3
N Mean Rank
 
 
 
Test Statisticsa,b
14.644
3
.002
Chi-Square
df
Asymp. Sig.
STAGE3
Kruskal Wallis Testa. 
Grouping Variable: GROUPb. 
 
 
Ranks
12 30.54
12 28.58
12 22.50
12 16.38
48
GROUP
1.00
2.00
3.00
4.00
Total
STAGE1
N Mean Rank
 
 
Test Statisticsa,b
8.125
3
.044
Chi-Square
df
Asymp. Sig.
STAGE1
Kruskal Wallis Testa. 
Grouping Variable: GROUPb. 
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Ranks
12 32.46
12 31.71
12 18.83
12 15.00
48
GROUP
1.00
2.00
3.00
4.00
Total
STAGE2
N Mean Rank
 
 
Test Statisticsa,b
18.716
3
.000
Chi-Square
df
Asymp. Sig.
STAGE2
Kruskal Wallis Testa. 
Grouping Variable: GROUPb. 
 
 
Ranks
12 26.04
12 26.04
12 23.92
12 22.00
48
GROUP
1.00
2.00
3.00
4.00
Total
STAGE4
N Mean Rank
 
 
Test Statisticsa,b
2.473
3
.480
Chi-Square
df
Asymp. Sig.
STAGE4
Kruskal Wallis Testa. 
Grouping Variable: GROUPb. 
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Raw Data - Movement Pattern Elements 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
VTFB 0 2 10 10 10 10 20 
VTFB 0 0 10 20 25 25 30 
VTFB 0 0 0 10 10 10 20 
VTFB 0 10 10 10 20 20 20 
VTFB 5 10 10 10 20 20 25 
VTFB 0 5 20 20 26 27 32 
VTFB 0 3 6 10 13 20 20 
VTFB 0 6 15 26 27 30 30 
VTFB 0 0 0 5 20 20 20 
VTFB 0 2 10 6 20 24 23 
VTFB 0 3 10 10 10 10 20 
VTFB 5 5 20 20 27 32 35 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
SC-VTFB 0 3 14 30 30 30 30 
SC-VTFB 0 0 10 10 10 20 20 
SC-VTFB 0 10 10 20 20 20 20 
SC-VTFB 0 6 10 25 35 35 35 
SC-VTFB 0 0 10 10 10 15 15 
SC-VTFB 0 0 0 0 5 10 4 
SC-VTFB 5 20 20 20 20 20 28 
SC-VTFB 0 0 0 4 1 10 10 
SC-VTFB 0 10 10 15 15 20 20 
SC-VTFB 5 16 30 35 36 33 34 
SC-VTFB 5 10 20 30 30 30 30 
SC-VTFB 0 2 10 8 10 19 20 
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Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
SC-KP 0 10 20 20 20 20 20 
SC-KP 0 0 4 10 2 10 10 
SC-KP 0 0 10 10 15 20 20 
SC-KP 10 10 12 20 24 30 30 
SC-KP 0 5 10 20 20 20 20 
SC-KP 0 0 5 10 10 16 10 
SC-KP 0 0 12 10 15 17 20 
SC-KP 0 5 10 10 14 16 20 
SC-KP 0 5 5 20 15 18 20 
SC-KP 0 0 10 12 15 15 20 
SC-KP 0 0 0 10 14 13 19 
SC-KP 5 10 10 10 20 25 25 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
KP 0 0 10 10 15 15 15 
KP 0 5 10 10 12 15 20 
KP 0 5 5 10 10 10 20 
KP 0 0 10 10 14 15 15 
KP 0 5 10 10 10 15 15 
KP 0 0 5 10 15 10 20 
KP 10 10 10 10 16 20 20 
KP 0 10 20 20 20 20 20 
KP 0 5 10 20 14 24 23 
KP 0 5 5 10 20 20 20 
KP 0 0 10 20 15 15 20 
KP 0 0 5 10 10 12 15 
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Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
VTFB 20 20 22 22 30 45 30 
VTFB 30 30 35 35 40 42 42 
VTFB 10 10 10 10 20 20 27 
VTFB 14 26 28 28 27 27 21 
VTFB 30 30 30 40 40 40 45 
VTFB 35 35 33 40 40 42 42 
VTFB 20 24 23 22 22 25 25 
VTFB 30 38 38 36 38 38 40 
VTFB 20 24 30 30 33 32 33 
VTFB 20 26 30 30 30 36 35 
VTFB 20 24 23 23 24 23 22 
VTFB 35 33 40 40 42 41 43 
 
Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
SC-VTFB 30 36 34 40 37 40 43 
SC-VTFB 20 20 23 34 33 38 35 
SC-VTFB 9 20 20 27 26 25 24 
SC-VTFB 20 25 26 25 23 30 36 
SC-VTFB 20 20 24 29 24 33 33 
SC-VTFB 4 5 21 24 26 30 34 
SC-VTFB 27 36 40 39 42 47 42 
SC-VTFB 20 24 30 32 31 33 34 
SC-VTFB 14 16 15 20 20 22 22 
SC-VTFB 34 37 43 38 40 41 40 
SC-VTFB 30 32 34 32 36 37 40 
SC-VTFB 20 22 27 26 27 28 32 
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Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
SC-KP 20 20 20 20 20 20 22 
SC-KP 10 10 20 20 23 30 27 
SC-KP 20 20 20 20 20 20 25 
SC-KP 30 30 30 30 30 30 30 
SC-KP 20 25 25 27 25 25 25 
SC-KP 15 15 20 20 20 20 20 
SC-KP 20 20 20 22 20 25 30 
SC-KP 20 20 30 30 30 33 34 
SC-KP 20 20 25 20 25 30 30 
SC-KP 20 20 20 20 20 25 22 
SC-KP 20 22 30 30 30 30 30 
SC-KP 22 20 24 23 25 25 30 
 
Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
KP 10 10 20 23 25 23 26 
KP 20 20 22 25 25 25 27 
KP 30 37 37 40 40 40 40 
KP 21 20 25 25 30 30 30 
KP 20 20 30 30 30 35 35 
KP 20 20 20 20 20 20 20 
KP 20 20 22 21 22 22 22 
KP 20 20 20 25 30 30 30 
KP 23 33 30 32 34 36 35 
KP 20 23 25 25 25 30 30 
KP 23 25 33 33 35 35 40 
KP 10 10 18 23 25 23 26 
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Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
VTFB 40 46 55 56 54 55 54 
VTFB 42 43 43 45 45 45 45 
VTFB 34 34 34 36 36 35 40 
VTFB 27 38 46 48 57 58 58 
VTFB 45 45 45 43 45 45 47 
VTFB 40 50 50 50 50 53 50 
VTFB 30 30 30 40 40 43 40 
VTFB 45 50 50 53 54 54 55 
VTFB 31 34 34 35 35 35 35 
VTFB 25 30 30 30 34 34 35 
VTFB 30 30 30 30 30 30 30 
VTFB 40 53 55 56 56 55 55 
 
Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
SC-VTFB 40 40 40 43 45 41 45 
SC-VTFB 35 37 34 36 38 37 45 
SC-VTFB 37 37 37 38 38 40 44 
SC-VTFB 50 50 50 50 50 50 50 
SC-VTFB 33 34 34 36 36 36 40 
SC-VTFB 44 43 44 50 50 52 51 
SC-VTFB 44 43 44 50 50 52 51 
SC-VTFB 30 32 32 32 30 32 35 
SC-VTFB 20 23 26 35 34 33 35 
SC-VTFB 40 40 42 44 45 46 52 
SC-VTFB 44 45 45 46 45 45 46 
SC-VTFB 33 33 33 40 40 40 40 
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Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
SC-KP 20 20 20 25 24 26 30 
SC-KP 27 24 25 25 31 32 33 
SC-KP 30 30 30 30 30 30 30 
SC-KP 40 40 40 40 40 43 41 
SC-KP 30 30 33 30 35 35 35 
SC-KP 30 30 30 30 30 30 30 
SC-KP 30 30 30 30 30 30 30 
SC-KP 30 33 35 35 35 35 35 
SC-KP 30 40 40 40 40 41 40 
SC-KP 25 27 30 30 30 34 35 
SC-KP 24 30 30 30 30 30 30 
SC-KP 30 30 34 33 31 33 36 
 
Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
KP 33 35 34 35 37 35 37 
KP 30 30 30 35 35 40 40 
KP 40 40 44 45 45 45 45 
KP 33 35 35 35 40 40 40 
KP 35 37 35 35 33 37 40 
KP 21 22 24 26 24 30 30 
KP 25 30 30 35 40 40 38 
KP 35 35 38 40 40 40 43 
KP 33 32 33 32 35 40 43 
KP 30 30 30 35 33 40 40 
KP 40 41 43 41 40 40 43 
KP 33 35 34 35 37 35 37 
 
 
 
 
 
 
 
 
 
 
 
 
 91
Group TB22 TB23 TB24 TB25 
VTFB 55 55 55 55 
VTFB 45 45 45 45 
VTFB 40 40 40 40 
VTFB 58 58 56 56 
VTFB 45 45 45 45 
VTFB 50 50 50 50 
VTFB 40 40 40 40 
VTFB 55 57 57 57 
VTFB 40 41 40 41 
VTFB 38 40 40 40 
VTFB 32 33 31 31 
VTFB 55 55 55 55 
 
Group TB22 TB23 TB24 TB25 
SC-VTFB 45 45 45 45 
SC-VTFB 45 45 45 45 
SC-VTFB 50 50 50 50 
SC-VTFB 51 53 50 51 
SC-VTFB 40 40 40 40 
SC-VTFB 44 45 45 45 
SC-VTFB 54 54 55 55 
SC-VTFB 35 35 35 35 
SC-VTFB 35 35 35 35 
SC-VTFB 50 50 50 50 
SC-VTFB 45 46 45 45 
SC-VTFB 40 40 40 40 
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Group TB22 TB23 TB24 TB25 
SC-KP 32 32 30 30 
SC-KP 33 33 32 31 
SC-KP 30 30 30 30 
SC-KP 44 44 42 42 
SC-KP 35 35 35 35 
SC-KP 30 30 30 30 
SC-KP 30 30 30 30 
SC-KP 35 35 35 35 
SC-KP 40 40 40 40 
SC-KP 30 30 30 30 
SC-KP 30 28 26 26 
SC-KP 34 34 30 30 
 
Group TB22 TB23 TB24 TB25 
KP 40 41 41 40 
KP 40 40 40 40 
KP 45 45 45 45 
KP 40 40 40 40 
KP 40 40 40 40 
KP 30 30 30 30 
KP 20 22 21 23 
KP 40 40 40 40 
KP 53 52 53 53 
KP 40 40 40 40 
KP 45 45 43 40 
KP 33 35 35 35 
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Raw Data - MRE 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
VTFB 4.10 5.93 7.71 6.36 5.65 5.79 5.37 
VTFB 8.20 7.21 6.82 7.30 5.55 6.01 6.66 
VTFB 7.21 7.49 7.49 6.22 7.49 7.63 7.07 
VTFB 5.51 4.38 6.92 7.21 4.77 6.61 7.07 
VTFB 6.72 5.21 6.90 6.88 5.31 6.32 6.89 
VTFB 6.09 4.54 3.61 4.54 3.14 3.21 2.78 
VTFB 8.48 5.37 5.09 6.78 6.22 6.51 7.35 
VTFB 7.21 4.94 4.66 3.81 4.10 2.40 3.18 
VTFB 8.34 8.34 7.07 7.63 8.06 6.36 7.63 
VTFB 7.21 7.49 4.52 5.65 2.26 3.81 5.09 
VTFB 7.91 5.09 5.79 6.50 7.77 6.92 7.35 
VTFB 5.09 4.24 3.53 4.66 3.25 3.53 2.68 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
SC-VTFB 6.92 4.66 6.50 6.36 5.79 5.09 5.65 
SC-VTFB 7.21 4.80 4.52 4.10 4.52 4.66 5.65 
SC-VTFB 4.80 5.09 5.65 3.67 4.24 5.09 4.24 
SC-VTFB 4.96 5.93 4.81 6.64 5.92 7.63 7.35 
SC-VTFB 7.47 4.95 4.46 4.16 4.46 4.55 5.32 
SC-VTFB 8.48 4.63 4.81 5.51 3.95 5.51 5.51 
SC-VTFB 6.22 5.23 6.78 6.08 4.38 5.37 3.81 
SC-VTFB 6.50 6.08 3.81 5.09 5.31 4.66 4.38 
SC-VTFB 8.20 7.63 5.79 5.93 8.20 6.64 7.07 
SC-VTFB 6.50 5.23 3.53 2.68 4.38 5.37 5.51 
SC-VTFB 5.66 5.93 4.80 5.79 4.80 3.67 3.53 
SC-VTFB 5.09 6.92 5.51 7.91 6.22 5.37 4.52 
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Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
SC-KP 8.48 7.21 6.36 6.78 6.50 5.51 4.94 
SC-KP 8.06 7.36 4.10 5.93 6.50 7.77 6.50 
SC-KP 5.23 6.04 6.13 6.27 7.14 6.11 4.97 
SC-KP 4.10 5.23 5.23 5.37 5.37 5.09 3.96 
SC-KP 6.63 7.04 5.38 5.45 6.84 6.10 5.77 
SC-KP 6.66 6.40 5.78 5.52 7.06 6.71 7.11 
SC-KP 6.60 6.31 5.56 5.59 6.81 6.25 5.11 
SC-KP 7.49 5.51 5.93 4.10 5.23 4.80 4.52 
SC-KP 6.71 6.47 5.33 5.78 6.01 5.88 5.06 
SC-KP 4.40 5.36 4.47 5.76 5.40 5.04 4.98 
SC-KP 8.20 7.21 5.23 5.23 6.78 6.08 4.38 
SC-KP 7.92 6.08 6.08 5.94 7.08 5.65 4.24 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
KP 3.54 4.10 4.38 4.81 3.54 5.37 4.53 
KP 6.52 7.68 8.02 6.67 7.34 7.24 6.61 
KP 7.43 7.82 5.76 5.48 5.83 5.63 5.42 
KP 6.81 5.47 5.02 4.98 5.63 5.30 5.11 
KP 6.50 7.01 6.32 5.75 6.47 6.84 5.89 
KP 7.29 7.51 6.06 5.81 6.39 6.07 5.65 
KP 7.91 7.07 8.16 7.42 7.91 6.78 5.65 
KP 6.80 6.78 5.41 5.46 5.59 5.47 5.80 
KP 7.07 3.95 4.94 3.53 5.79 3.96 5.93 
KP 8.20 7.29 6.58 6.21 6.40 5.51 5.02 
KP 7.71 4.20 5.43 4.61 5.86 4.46 6.58 
KP 4.50 4.32 4.34 5.27 3.81 5.44 4.98 
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Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
VTFB 4.66 4.10 4.94 3.67 3.70 2.82 3.11 
VTFB 5.79 4.10 3.93 3.95 3.20 2.77 2.09 
VTFB 4.66 7.21 5.23 5.65 5.79 4.66 6.08 
VTFB 6.22 3.39 3.39 3.95 3.39 2.26 4.10 
VTFB 6.00 3.67 3.48 4.07 3.21 2.54 3.87 
VTFB 3.47 3.33 4.01 2.06 4.78 3.25 2.82 
VTFB 6.78 5.65 6.22 6.78 6.64 6.78 7.07 
VTFB 3.25 3.25 3.81 4.66 4.10 3.39 2.12 
VTFB 6.78 5.37 5.09 5.09 4.52 5.51 4.94 
VTFB 5.37 2.68 3.53 5.09 4.52 3.67 3.39 
VTFB 4.66 4.10 5.51 5.79 5.37 5.79 7.07 
VTFB 3.53 3.25 3.95 1.55 4.94 3.39 2.82 
 
Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
SC-VTFB 4.38 4.36 6.92 4.24 4.66 4.66 3.81 
SC-VTFB 3.81 5.51 4.10 3.63 5.51 3.39 3.67 
SC-VTFB 5.79 4.10 4.66 2.96 5.51 4.00 3.81 
SC-VTFB 7.35 5.66 5.37 5.09 6.36 4.64 6.22 
SC-VTFB 3.94 5.46 4.09 3.54 5.06 3.27 3.34 
SC-VTFB 5.37 4.10 5.93 5.51 5.93 5.52 3.81 
SC-VTFB 4.80 4.80 3.53 3.81 4.94 2.68 4.10 
SC-VTFB 3.53 5.09 3.81 3.39 4.24 4.66 5.51 
SC-VTFB 5.09 5.79 4.66 5.65 3.95 5.93 6.08 
SC-VTFB 4.94 3.81 4.52 6.22 6.34 3.81 4.24 
SC-VTFB 4.10 2.96 2.68 3.81 2.40 1.83 1.41 
SC-VTFB 4.66 7.07 4.94 3.39 6.36 6.22 2.54 
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Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
SC-KP 3.95 4.80 5.51 5.51 4.24 5.79 3.95 
SC-KP 5.88 5.09 4.94 4.24 1.97 3.67 4.80 
SC-KP 4.52 4.11 4.57 4.64 4.19 5.15 3.81 
SC-KP 5.23 6.36 4.26 3.47 5.01 5.21 5.36 
SC-KP 4.54 3.84 4.26 3.64 5.18 5.24 5.24 
SC-KP 6.12 4.75 4.55 4.01 3.89 3.68 4.26 
SC-KP 5.61 4.51 4.62 3.92 3.76 3.44 5.02 
SC-KP 4.67 3.95 4.10 3.53 5.09 5.09 5.23 
SC-KP 5.12 4.85 4.65 4.41 4.25 3.33 2.87 
SC-KP 5.09 3.53 3.96 4.38 4.10 3.68 3.81 
SC-KP 5.23 4.52 5.09 1.90 3.96 2.97 3.67 
SC-KP 5.41 4.01 4.30 4.53 4.13 4.79 3.77 
 
Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
KP 6.79 5.23 4.81 5.23 4.95 6.22 3.96 
KP 6.66 5.48 4.75 5.56 4.46 5.81 4.38 
KP 6.81 5.71 4.90 5.81 5.41 5.01 4.56 
KP 5.69 4.87 4.66 5.77 5.38 4.48 4.66 
KP 6.02 5.01 4.62 5.04 4.21 4.74 4.69 
KP 5.42 4.22 4.13 4.02 3.97 5.30 3.56 
KP 5.66 4.10 3.39 3.25 3.96 5.66 3.67 
KP 5.79 4.22 4.62 4.51 3.29 5.90 3.44 
KP 2.82 2.96 4.38 3.53 2.40 3.11 2.54 
KP 5.72 4.26 3.47 3.30 4.11 5.54 3.41 
KP 3.98 3.38 4.59 4.09 3.10 3.33 2.45 
KP 5.91 5.38 4.90 5.52 5.01 6.66 4.59 
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Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
VTFB 3.25 3.11 3.25 3.25 4.24 4.11 4.11 
VTFB 3.66 3.82 4.25 3.53 2.82 3.53 3.01 
VTFB 6.36 5.94 4.38 5.65 5.65 5.51 4.66 
VTFB 4.11 3.82 4.11 3.96 3.26 3.25 2.68 
VTFB 3.93 3.67 3.90 3.67 3.04 2.54 3.11 
VTFB 3.25 2.38 2.44 1.51 1.36 2.50 2.47 
VTFB 7.41 6.22 6.00 5.56 5.28 5.05 4.24 
VTFB 2.54 2.40 2.54 3.53 2.68 2.54 2.12 
VTFB 5.23 5.23 4.52 3.67 5.09 4.38 5.05 
VTFB 5.37 5.09 3.81 5.23 5.51 4.66 4.52 
VTFB 4.52 5.65 5.09 5.79 6.22 5.51 5.42 
VTFB 3.69 2.40 2.54 1.41 1.21 2.82 2.54 
 
Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
SC-VTFB 4.73 3.84 3.42 5.03 3.40 3.98 3.23 
SC-VTFB 4.10 3.81 3.53 4.52 2.68 3.53 4.66 
SC-VTFB 3.67 4.10 3.67 2.82 3.25 4.66 3.67 
SC-VTFB 2.82 5.23 4.24 3.53 4.24 3.25 3.11 
SC-VTFB 4.07 3.76 3.47 4.46 2.51 3.56 4.51 
SC-VTFB 5.37 5.51 4.94 4.66 4.32 4.24 5.23 
SC-VTFB 3.81 4.37 4.10 3.11 4.80 2.40 3.67 
SC-VTFB 4.66 4.52 4.24 3.81 2.26 2.54 3.11 
SC-VTFB 5.93 3.39 3.81 6.64 6.22 6.92 4.94 
SC-VTFB 3.67 3.81 3.67 4.52 3.39 3.81 5.76 
SC-VTFB 2.54 3.53 2.96 1.69 2.82 2.12 3.25 
SC-VTFB 5.23 5.51 6.92 3.81 4.10 3.81 4.86 
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Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
SC-KP 3.67 5.09 4.24 3.81 5.10 2.96 4.52 
SC-KP 5.09 1.55 3.95 2.96 2.26 2.54 1.27 
SC-KP 3.90 4.74 4.01 4.44 4.92 3.75 4.69 
SC-KP 2.96 2.26 4.38 2.12 3.53 1.64 2.40 
SC-KP 4.75 4.28 3.24 4.68 4.30 3.54 3.64 
SC-KP 4.54 3.99 3.96 3.18 4.70 3.64 3.84 
SC-KP 4.64 4.28 5.64 4.23 4.88 3.82 3.77 
SC-KP 7.63 4.95 5.09 3.81 4.10 6.50 4.10 
SC-KP 5.51 2.42 4.60 5.66 4.39 4.11 5.01 
SC-KP 4.25 4.01 5.71 2.47 4.90 5.36 4.26 
SC-KP 3.81 4.80 4.10 4.24 4.80 3.67 4.66 
SC-KP 3.81 4.24 2.69 4.38 3.53 3.11 2.55 
 
 
Group TB15 TB16 TB17 TB18 TB19 TB20 TB21 
KP 5.93 5.23 4.24 5.09 5.09 5.52 4.53 
KP 6.36 5.82 5.03 3.11 2.74 3.24 3.71 
KP 2.29 3.99 3.69 3.38 3.67 4.75 3.73 
KP 4.44 4.14 3.09 4.50 5.67 2.40 4.87 
KP 4.22 4.14 4.04 3.91 3.76 3.27 3.66 
KP 5.41 4.04 4.20 4.01 4.33 3.87 4.21 
KP 6.27 5.94 4.94 2.96 2.68 3.11 3.67 
KP 5.21 4.24 4.10 4.10 4.91 3.09 4.50 
KP 2.54 3.11 2.68 3.39 2.12 2.40 2.54 
KP 5.74 5.14 5.40 4.74 6.08 4.55 5.51 
KP 2.93 3.47 3.01 3.15 3.01 2.88 2.41 
KP 6.10 5.24 5.05 6.10 6.63 4.81 5.59 
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Group TB22 TB23 TB24 TB25 
VTFB 2.68 2.67 5.09 4.38 
VTFB 3.24 2.80 5.73 4.15 
VTFB 3.11 5.09 4.66 4.52 
VTFB 2.68 3.39 5.65 5.09 
VTFB 3.02 3.21 5.44 4.80 
VTFB 2.73 1.79 2.88 4.91 
VTFB 5.11 4.66 5.81 5.12 
VTFB 3.55 1.83 3.81 4.52 
VTFB 5.23 4.80 6.78 6.92 
VTFB 3.81 1.41 4.66 4.38 
VTFB 4.24 4.46 7.21 7.63 
VTFB 2.82 1.83 2.96 4.94 
 
Group TB22 TB23 TB24 TB25 
SC-VTFB 3.42 2.80 4.70 4.21 
SC-VTFB 2.54 3.95 3.39 7.07 
SC-VTFB 3.11 2.68 6.08 7.21 
SC-VTFB 3.95 3.53 6.08 6.36 
SC-VTFB 2.47 3.89 3.28 5.33 
SC-VTFB 3.95 5.79 7.63 6.36 
SC-VTFB 3.95 3.11 5.93 4.94 
SC-VTFB 2.54 3.81 5.09 7.21 
SC-VTFB 4.52 3.39 8.48 8.48 
SC-VTFB 5.93 4.52 4.52 5.23 
SC-VTFB 1.83 3.11 4.52 4.24 
SC-VTFB 3.67 3.53 6.64 4.80 
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Group TB22 TB23 TB24 TB25 
SC-KP 4.52 3.67 6.65 8.20 
SC-KP 2.54 2.54 6.22 5.37 
SC-KP 3.89 3.66 7.11 7.20 
SC-KP 3.39 3.82 5.52 4.53 
SC-KP 3.56 3.92 6.66 6.29 
SC-KP 3.35 3.54 7.01 6.20 
SC-KP 4.35 4.74 8.12 8.03 
SC-KP 4.95 3.81 8.34 7.46 
SC-KP 4.47 4.52 7.21 6.92 
SC-KP 4.71 3.98 8.48 8.48 
SC-KP 5.09 4.10 5.66 4.94 
SC-KP 2.96 2.96 4.95 6.51 
 
 
Group TB22 TB23 TB24 TB25 
KP 3.11 3.53 8.48 7.36 
KP 3.66 3.82 6.94 7.06 
KP 4.30 5.71 8.48 7.60 
KP 4.66 5.11 7.12 7.70 
KP 4.74 4.28 8.14 7.59 
KP 4.04 4.31 6.65 7.29 
KP 6.08 4.10 7.36 5.52 
KP 3.87 3.74 6.42 6.21 
KP 1.41 2.96 3.39 3.11 
KP 4.71 5.24 8.06 7.78 
KP 5.54 5.77 7.74 6.98 
KP 4.54 5.10 8.29 8.10 
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Raw Data - BVE 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
VTFB 3.26 3.00 5.88 4.31 6.03 4.58 4.10 
VTFB 4.84 3.03 3.11 3.71 4.50 6.55 6.80 
VTFB 2.47 4.60 6.64 4.93 5.47 7.75 5.96 
VTFB 4.96 2.95 2.90 3.66 4.49 6.11 6.84 
VTFB 5.05 3.12 3.21 3.74 4.57 6.87 6.89 
VTFB 4.47 3.49 3.29 3.38 3.59 4.11 2.48 
VTFB 6.00 4.82 5.02 5.62 5.61 3.49 7.57 
VTFB 7.74 6.70 3.77 4.39 4.79 2.88 2.16 
VTFB 4.55 8.00 5.12 5.07 4.90 7.57 6.40 
VTFB 5.16 4.47 3.84 4.87 2.07 4.58 3.91 
VTFB 1.64 5.23 5.50 4.20 7.63 7.47 5.69 
VTFB 4.56 3.51 3.27 3.46 3.47 4.00 2.54 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
SC-VTFB 6.44 5.14 6.40 5.40 5.78 3.97 5.43 
SC-VTFB 5.17 4.27 4.26 3.89 3.67 4.67 4.78 
SC-VTFB 5.19 4.40 4.82 3.60 4.01 5.40 5.81 
SC-VTFB 4.45 3.75 1.76 4.09 5.01 6.48 5.44 
SC-VTFB 5.26 4.35 4.41 3.91 3.51 4.52 4.85 
SC-VTFB 0.00 5.01 4.42 5.38 2.08 4.02 6.23 
SC-VTFB 2.74 2.58 5.31 4.16 4.86 4.74 5.03 
SC-VTFB 6.00 5.75 4.76 6.17 4.84 5.31 6.59 
SC-VTFB 4.14 2.62 3.70 5.31 4.94 4.39 4.30 
SC-VTFB 4.54 3.37 3.26 2.88 3.43 4.24 5.00 
SC-VTFB 5.03 4.19 4.46 4.35 3.94 3.20 3.47 
SC-VTFB 4.63 4.97 5.40 7.18 6.33 5.36 4.62 
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Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
SC-KP 0.00 5.52 6.14 5.35 4.56 4.71 4.03 
SC-KP 5.58 2.56 4.10 4.67 5.94 6.06 6.18 
SC-KP 4.67 4.92 5.47 5.52 5.26 5.01 4.69 
SC-KP 4.18 7.51 5.66 5.42 4.39 5.07 3.82 
SC-KP 4.12 3.58 5.67 4.74 5.36 4.20 3.57 
SC-KP 5.98 4.56 4.79 5.26 5.32 4.82 4.82 
SC-KP 4.36 4.26 4.59 5.20 5.42 4.18 4.43 
SC-KP 7.02 4.82 4.00 4.06 4.30 4.42 4.22 
SC-KP 4.06 4.95 4.29 5.40 5.52 4.57 4.34 
SC-KP 4.35 3.87 4.68 4.62 5.47 4.36 3.59 
SC-KP 6.17 5.22 3.59 5.98 6.44 5.23 4.81 
SC-KP 4.21 3.64 5.41 4.57 5.31 4.23 3.62 
 
 
Group TB1 TB2 TB3 TB4 TB5 TB6 TB7 
KP 4.16 6.46 6.08 5.36 3.75 6.44 5.26 
KP 7.11 5.23 4.64 4.88 4.32 4.76 6.23 
KP 4.09 4.92 4.03 5.42 6.31 5.40 6.09 
KP 4.80 7.15 5.06 5.29 4.91 5.71 3.29 
KP 4.12 3.43 5.15 4.73 5.13 4.33 3.25 
KP 6.75 5.36 3.94 5.84 6.16 5.51 4.47 
KP 4.77 5.69 5.06 4.11 3.64 5.51 3.81 
KP 4.02 4.20 4.91 5.07 6.78 4.69 4.58 
KP 6.50 2.59 3.55 4.29 2.04 3.61 3.91 
KP 4.56 4.75 5.84 5.11 5.26 5.67 4.96 
KP 7.05 2.81 3.64 4.01 3.54 3.84 4.03 
KP 4.29 6.20 5.97 5.42 3.95 6.66 5.17 
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Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
VTFB 3.26 4.10 3.44 2.56 4.05 3.66 2.44 
VTFB 5.01 3.68 3.91 3.54 3.00 1.84 4.86 
VTFB 4.47 6.51 6.36 4.65 4.70 5.39 6.48 
VTFB 4.20 3.67 3.83 3.46 2.97 1.52 4.72 
VTFB 4.29 3.70 4.02 3.66 3.11 2.24 4.90 
VTFB 3.31 3.21 3.54 2.36 5.87 4.78 3.25 
VTFB 5.93 3.96 4.96 6.14 4.14 4.53 4.79 
VTFB 3.28 3.81 3.78 4.77 3.19 3.83 1.98 
VTFB 5.78 4.61 5.15 4.56 4.77 6.00 4.90 
VTFB 5.45 3.27 4.09 4.53 3.31 4.26 3.68 
VTFB 4.90 3.15 5.53 6.13 4.49 5.58 5.71 
VTFB 3.25 3.20 3.35 2.21 6.64 3.25 3.10 
 
Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
SC-VTFB 5.38 4.42 5.62 3.56 4.98 4.68 3.28 
SC-VTFB 3.33 5.41 3.72 3.44 4.30 4.05 4.73 
SC-VTFB 7.50 3.82 5.03 3.08 5.31 5.01 5.40 
SC-VTFB 7.67 4.83 5.89 6.18 6.95 4.46 5.58 
SC-VTFB 3.40 5.38 3.64 3.36 4.29 4.12 4.81 
SC-VTFB 5.31 3.66 5.54 5.44 5.00 4.73 3.42 
SC-VTFB 4.37 5.06 3.93 4.48 4.94 2.58 4.18 
SC-VTFB 4.76 5.77 4.28 4.80 4.00 3.59 4.20 
SC-VTFB 5.01 3.93 3.21 4.42 4.11 4.35 5.55 
SC-VTFB 4.24 3.80 5.08 4.92 5.40 4.15 4.13 
SC-VTFB 2.91 2.90 3.08 3.28 3.39 1.63 1.42 
SC-VTFB 5.22 7.50 5.30 4.20 8.85 6.56 3.01 
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Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
SC-KP 4.29 4.93 4.51 7.51 3.68 5.77 3.03 
SC-KP 5.44 5.72 5.32 4.66 2.21 3.53 4.79 
SC-KP 3.56 4.64 4.92 3.54 3.21 2.06 3.84 
SC-KP 5.70 6.31 5.73 4.00 5.10 4.65 3.86 
SC-KP 5.46 4.20 4.75 4.62 3.75 4.31 2.88 
SC-KP 4.52 2.87 5.03 4.50 3.45 4.56 5.26 
SC-KP 4.57 5.50 2.78 4.26 4.69 3.56 3.81 
SC-KP 4.10 3.09 3.27 3.05 4.36 4.79 5.42 
SC-KP 5.16 4.38 4.55 3.77 5.36 4.08 4.68 
SC-KP 5.41 4.27 2.71 3.87 3.69 4.20 3.76 
SC-KP 4.12 3.72 4.58 3.31 4.34 4.24 4.10 
SC-KP 7.58 4.22 3.98 1.48 3.16 3.11 3.38 
 
Group TB8 TB9 TB10 TB11 TB12 TB13 TB14 
KP 6.24 5.33 5.97 5.26 5.81 5.44 3.92 
KP 4.25 4.87 5.33 3.89 4.37 4.61 5.06 
KP 5.47 4.63 5.39 5.19 3.88 4.20 3.41 
KP 4.90 4.49 4.34 2.74 3.92 4.04 4.70 
KP 5.51 4.71 4.55 3.25 4.38 4.19 4.69 
KP 5.12 4.92 3.71 3.28 3.14 3.68 3.88 
KP 3.15 4.10 3.25 3.54 3.09 3.97 3.87 
KP 5.67 4.89 5.03 5.50 3.26 4.21 4.66 
KP 3.54 2.92 3.31 3.27 2.12 3.04 3.00 
KP 4.78 3.51 3.36 3.64 2.95 4.06 3.76 
KP 3.66 3.14 3.57 3.47 2.94 2.98 3.23 
KP 6.31 5.51 6.24 5.36 6.47 5.66 4.47 
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Group TB22 TB23 TB24 TB25 
VTFB 3.81 2.08 4.86 3.79 
VTFB 3.36 3.98 6.47 4.69 
VTFB 1.28 3.71 4.61 4.82 
VTFB 3.44 3.86 6.52 4.56 
VTFB 3.25 4.03 6.39 4.87 
VTFB 2.58 2.31 3.55 4.44 
VTFB 5.74 3.34 4.05 4.83 
VTFB 4.43 2.48 3.34 4.73 
VTFB 5.48 4.17 6.16 6.10 
VTFB 3.83 1.85 4.14 4.81 
VTFB 6.17 3.21 2.31 4.53 
VTFB 2.48 2.28 3.69 4.51 
 
Group TB22 TB23 TB24 TB25 
SC-VTFB 3.76 3.58 4.73 5.40 
SC-VTFB 2.60 2.50 4.45 7.54 
SC-VTFB 2.86 3.06 7.51 6.12 
SC-VTFB 5.82 3.60 5.52 7.67 
SC-VTFB 2.66 2.49 4.41 6.90 
SC-VTFB 3.86 5.42 4.96 5.22 
SC-VTFB 3.79 3.13 4.64 5.06 
SC-VTFB 4.10 3.58 0.00 0.00 
SC-VTFB 2.62 4.15 5.29 5.10 
SC-VTFB 4.11 4.15 7.27 5.09 
SC-VTFB 1.83 3.20 4.89 4.02 
SC-VTFB 3.46 4.01 5.74 5.11 
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Group TB22 TB23 TB24 TB25 
SC-KP 4.47 3.94 5.10 5.77 
SC-KP 3.01 2.89 8.89 4.97 
SC-KP 3.57 3.06 3.41 3.12 
SC-KP 3.39 3.76 3.55 4.14 
SC-KP 3.73 3.54 4.02 2.66 
SC-KP 4.01 4.44 3.36 4.42 
SC-KP 4.20 3.19 4.11 5.35 
SC-KP 5.68 3.92 3.59 4.40 
SC-KP 3.95 1.85 2.33 4.01 
SC-KP 4.08 3.29 0.00 0.00 
SC-KP 4.42 4.79 4.84 5.00 
SC-KP 2.32 3.44 4.63 5.16 
 
Group TB22 TB23 TB24 TB25 
KP 3.10 3.89 1.69 6.32 
KP 3.42 4.67 3.71 3.03 
KP 3.88 3.28 0.00 1.86 
KP 2.47 3.18 4.02 3.44 
KP 3.42 2.64 2.31 3.90 
KP 3.25 2.31 2.93 3.66 
KP 4.64 4.01 5.69 5.92 
KP 4.63 3.17 3.62 4.09 
KP 1.81 3.91 3.43 3.43 
KP 3.33 4.21 2.66 4.08 
KP 3.57 2.24 1.88 2.09 
KP 2.98 3.47 2.09 2.47 
 
 
Transcribed verbal reports 
 
Subject 01 -VTFB 
 
TB1 
Step to the right...to the side...the only thing that is going to be difficult is my right foot 
 
TB2 
That was nice 
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TB3 
What so I think about?  You said slightly bent...guess bend more 
 
TB4 
You want more bend than that...more than that 
 
TB5 
More bend than last time 
 
 
TB8 
I see what you are talking about 
 
TB9 
I look good, I can see it better if you use slow motion...I am still tomahawking it. 
 
TB10 
Pretty dang good...that one was terrible because I tomahawked it...the two before that 
were pretty good though 
 
TB11 
That wears you out...do it again? 
 
TB12 
Going back to the lazy knees...I need to need my knees more  
 
TB15 
Yea, I am.  I feel like ah me personally, the more I concentrate on coming back the 
better I come. 
 
TB16 
Right...OK...I think I can do it. 
 
TB17 
I feel like during this session I was concentrating on too much of the flick of the wrist 
 
TB18 
My release was a little too high...wasn’t even with a waste...to high 
 
TB19 
Its OK 
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TB20 
Its OK...I guess 
 
TB21 
I missed the bull’s-eye 
 
Subject 03 - VTFB 
 
TB1 
That was terrible...step to the side with my right foot?  OK 
 
TB2 
Is it better to throw harder? See, I am stepping ...Do I step way to the side?...I keep 
dropping my shoulder 
 
TB3 
To the side?...not up at all?  Which knee do I bend?  OK 
 
TB4 
This is hard...almost impossible to hit that target every time 
 
TB5 
Fuck...OK...OK...keep it flat? 
 
TB6 
Loosen-up?  Come out wider? 
 
TB7 
Is everyone as bad as me? 
 
TB8 
OK...that’s why it’s rising up...I’m not keeping it flat 
 
TB9 
Why is it still going up?  So...it’s flat when I’m back, but not when I follow through  
 
TB10 
Better knee bend...the disc is till not flat...that’s why it is still not going up 
 
TB11 
OK...keep it flat...keep it flat 
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TB12 
Still not flat...I don’t think my hands are big enough 
 
TB13 
OK...let’s see you throw it 
 
TB15 
More knee bend...step to the side...OK...trying to cut out backswing...disc cam 
up...yeah...OK...OK 
 
TB16 
Thanks...I guess while I’m snapping my wrist is tilting up...been practicing...OK 
TB17 
OK...alright 
 
TB18 
Gets worse when I think about it...trying to implement things your saying...ahhh...that’s 
terrible...in other words put disc down here? 
 
TB19 
Still coming up when I release...the thing my arm is going this way...these last three I’m 
jut pissed off 
 
TB20 
Still not flat 
 
TB21 
It’s like I’m rolling my wrist over when I release  
 
Subject 04 - VTFB 
 
TB1 
I could probably follow through more...OK...like I was throwing it?  How do I keep 
from turning? 
 
TB2 
OK...yeah...all right 
 
TB3 
I was trying to...like, how much do I need to? 
 
TB5 
OK...I’m trying to throw like a baseball 
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TB6 
OK...I’m just so used to throwing from here 
 
TB10 
What do you mean? 
 
TB13 
Kind of dipping a little bit...nit keeping it flat...yeah 
 
TB15 
Yeah...OK...alright 
TB16 
Maybe bend my knee more...I seem to be keeping it pretty flat 
 
TB17 
Can’t seem to get it more in the middle...its mostly on he outside 
 
TB18 
Yeah...I think once you point to the target more it starts to bend more 
 
TB19 
Looked pretty good 
 
TB20 
Need to keep it flatter a little bit more 
 
TB21 
Looks good 
 
Subject 05 - VTFB 
 
TB1 
What do you mean step to the right?  This knee?  Front knee 
 
TB2 
Its straight 
 
TB3 
Its kinda awkward...all right bent 
 
TB5 
All right...don’t turn it up... don’t turn it up...keep it flat 
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TB7 
All right...yeah...I am use to throwing a baseball  
 
TB8 
All right...that’s not flat in the back...I’m doing the thumb to the side...I’ve never 
thrown a frisbee 
 
TB9 
No...when your knee is bent it’s on the back-side...can I start like that? 
 
 
TB10 
It was up too high...I have a little hitch...stop...stop...right there...that’s why I have that 
hitch.  The one before that I was showing my arm.  
 
TB11 
Want to back some more...one more or two...I think I did it...I think I was closer...right 
there...nope...I was sure I did it right at least once...yeah...all right...you can’t really use 
your hips, can you? 
 
TB12 
Can I watch the tape of [the model] doing it again?  About 90 degrees...a little better 
than 90 degrees  
 
TB13 
Not as bad...still needs to be fixed though...more arm swing 
 
TB14 
It started flat though...rewind it....that one didn’t the one before it did...it starts flat.  
Looks pretty good...not level...yeah...yeah...OK 
 
TB16 
OK...alright...its close but not close enough 
 
TB17 
Yeah...I’m not...because I am stepping across the line am I...its not bad 
 
TB18 
Instead of stepping forward...OK...that was horrible...my elbow popped right there 
 
TB19 
I want to see some of those towards the front...some towards the end...I didn’t do so 
well...those are the ones I not the bulls eye...those are the one I didn’t do too bad. 
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TB21 
I still have like that  
 
Subject 15 - SC-VTFB 
 
TB1 
I’m just doing the same thing...getting too much...the front one...Am I being too much 
or keep it stable?...OK...should the back one be bent? 
 
 
TB3 
Front leg is supposed to be bent?  How am I supposed to flip it?  Just flip of the wrist? 
So...I mean...like this [demo].  What am I doing with the back leg?  
 
TB7 
Its not...that’s why everything was drifting...yeah...it should be coming through a flat 
plane, not a dip...all right...OK 
 
 
TB8 
I’m still not going flat on back swing...is front leg up enough?  Bend a little more?  Am 
I getting too much underneath it?  Why am I so everywhere?  
 
TB11 
I think I am doing much better with bending my knee...Am I opening up too much with 
left shoulder?  I’m looping too much...kind of like a baseball...even in the back it should 
be flat? 
 
Subject 16 - SC-VTFB 
 
TB1 
Right...I felt like seems my hand was a little low...more arch...OK 
 
TB2 
His [the model’s] arm was flat...all right 
 
TB3 
I tried to loosen my arm a little bit...felt like my arm was more flat when I released it 
 
TB4 
Form wasn’t as good that time...OK...all right 
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TB5 
Again I trained to work on it...got too much loft but better extension  
 
TB6 
I don’t feel like my form was good it was sporadic...OK...OK...snap wrist  
 
TB7 
Can you slow the speed down a little down a little but stepping still too much to front 
and not to the side.   
 
TB8 
I don’t think my hand was flat that time...oh yeah...all right 
 
TB9 
Yeah...OK...that’s how it looked like when [the model] were going it 
 
TB10 
Yeah...I felt more comfortable that time with my back swing hand and follow through 
 
TB11 
I didn’t seem too consistent that time with my back swing hand and follow through 
 
TB12 
That was twisty-twervy ...all right  
 
TB13 
I don’t feel I have as much as wrist snap I could...that was flat 
 
TB14 
I felt I had a good wrist snap... all right  
 
TB15 
I felt more fluent than usual 
 
TB16 
I felt I wasn’t as fluent that time...my wrist was good though 
 
TB17 
Not as good extension on that one 
 
TB18 
I felt I had better extension that time 
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TB19 
I felt my accuracy was better than the previous 
 
TB20 
I didn’t get very good extension...my form was sporadic  
 
TB21 
The last few I felt my extend ion was good 
 
Subject 37 - KP 
 
TB1: 
When I throw it? 
 
TB3 
OK...great 
 
TB4 
I thought I was a little bit to the left 
 
TB5 
OK 
 
TB6 
Ahhhh...try me best 
 
TB8 
Okie dokie  
 
TB10 
OK...I’ll try 
 
TB11 
Yeah...Am I not doing it?...Is it still flat?  Am I not doing it the right way? 
 
TB14 
Wasn’t for it?  Yeah.  
 
TB15 
I can’t so anything...OK...ahhh...Feels awkward  
 
TB19 
I was over there every time I do it 
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TB20 
OK...yep. 
 
TB21 
Ahhh...backhand.  
 
Subject 07 - VTFB 
 
TB1 
OK...OK 
 
TB2 
OK...needs to be bent 
 
TB3 
Bend a little more?...OK 
 
TB4 
Still too straight...still need to step out more...OK 
 
TB5 
All the same spot... OK 
 
TB6 
Lot more leg bend...a lot more...OK...getting better 
 
TB7 
Not good...not straight up 
 
TB8 
Yeah...bend a little more at the knees?...OK 
 
TB9 
Yeah...OK...just a matter of taking it to the side 
 
TB10 
OK...OK...make it more natural...OK 
 
TB11 
Didn’t sweep so much there...OK 
 
TB12 
OK...OK 
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TB13 
I think I just took my time on that one 
 
TB14 
Back was straighter...I still got that big sweeping motion 
 
Subject 08 - VTFB 
 
TB1 
Like each throw...step out...OK...OK...front knee?...OK 
 
TB2 
Ha, ha...I don’t know...felt like I forced it...alright...OK...got ya’ 
 
TB3 
Not that much...alright...almost like after the fact...after I’ve thrown it...OK...yeah...OK 
 
TB4 
OK...I stepped into it too much...still gotta’ do it...OK 
 
TB5 
Only inaccuracy...better than when I started I guess 
 
TB6 
Yeah...OK...you mean like step when...oh, just wider?...OK 
 
TB7 
Alright...I feel kind of awkward throwing it from a wider stance...still got to pull 
back...I think...OK...OK...wider stance...still got to pull back...I think...OK...OK 
 
TB8 
My knee bend kinda’ blows 
 
TB9 
Kinda’ throw it up every time...knee bend...first few tosses I was throwing upward 
 
TB10 
Kinda’ pulled up on it again 
 
TB11 
Knee bend still sucks...kinda’ threw up again...not as bad I guess...yeah...that one was 
real bad 
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TB12 
That ones was all over the place...I throw better when I stand back and throw level 
 
TB13 
Are you still wanting more knee bend than that?...OK 
 
TB14 
Still a little bit up on the back end 
 
TB15 
I tried to go slower today...I don’t know how it looks...pretty decent...I need a couple of 
practice shots 
 
TB16 
I still occasionally kinda’ throw upwards...kinda’ lazy I guess...I’ll try to not throw 
upward as much 
 
TB17 
Kinda’ threw an upchuck on the last one...It’s alright through 
 
TB18 
Not as bad I guess...decent I guess 
 
TB20 
Uh...lot better than what it was 
 
TB21 
A couple I tried to snap my wrist...I think I was more accurate then...not as 
flimsy...yeah...yeah 
 
Subject 09 - VTFB 
 
TB1 
OK...so you want my left foot stationary 
 
TB2 
OK...yeah...bigger...step to the side...more knee bend  
 
TB3 
Why am I throwing from the right had side...want me to drop the disc down or my knee 
 
TB4 
I play tennis so I act like I am swinging  
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TB6 
The last one was a bulls-eye  
 
TB7 
It is up by my shoulder  
 
TB8 
Throwing it too high like last time...no...less upward...yeah...OK 
 
TB9 
Elbow bent more...still not flattening 
 
TB10 
No way I can throw it flat...for a little while 
 
TB11 
When I throw it, I need to bring it lower 
 
TB12 
I guess I’m getting better...hard to consciously get it done 
 
TB13 
Still high...at what point do I need to release?...at my waist? 
 
TB14 
Throwing it in my chest area 
 
TB15 
Still releasing it high when I throw 
 
TB16 
Still high 
 
TB17 
OK 
 
TB18 
Alright 
 
TB19 
Alright 
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TB20 
Still coming high...should I lower my wrist? 
 
TB21 
Alright  
 
Subject 10 - VTFB 
 
TB1 
OK...does my right hand need to be forward more?...OK 
 
TB2 
OK...OK 
 
TB3 
That was a little better...yeah...I thought I shifted my weight 
 
TB4 
Yeah...how many I got to do?...that’s the 4th....yeah...yeah...it’s still up 
 
TB5 
Yeah...it’s a little better...I see what your talking about...yep...OK...OK 
 
TB6 
Still coming up a little bit...yeah...I could see that last one 
 
TB7 
Yeah...yeah 
 
TB8 
raise up...get flat...broke my wrist...shifting weight...alright 
 
TB9 
I still think I bring it up too high...see, there it is...I don’t know...I think I am 
bending...right when you get back here...alright 
 
TB10 
Oh God...whoa...yeah...its a little further isn’t it?...well, no that one wasn’t...still a little 
high...I’m throwing off this one...that was a little flatter 
 
TB11 
Little hands...is 3 good...2 good?...that’s high...that one’s high...that one’s a little 
lower...that one’s a little flatter 
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TB12 
Is the bend OK...or still a little more?...its just my...wrist...flat...I want to tuck...not too 
much 
 
TB13 
Either getting worse or better, I don’t know...it’s still not completely flat, is it?  
...getting there?  ...last one? 
 
TB14 
That one was a little flatter...that one’s flat...yeah, alright 
 
TB15 
It’s not supposed to do that...yeah 
 
TB16 
Little better...improving...yeah...OK 
 
TB17 
A little bit...I saw it come off 
 
TB18 
Yeah...when it comes out...yeah...you can tell when it comes out 
 
TB19 
Oh no...yeah...that’s a bad one right there...yeah...yeah...wobbly...the last ones were 
terrible  
 
TB20 
No...oh God...I saw a good one...come out a little wobbly...I had one that feklt 
good...yeah 
 
TB21 
That was the last one...good...yeah it was alright...yeah 
 
Subject 11 -VTFB 
 
TB1 
With the right foot?...alright...OK...just kinda’ being flat footed...none at all really...I 
know...just kinda’ over-exaggerated  
 
TB2 
My left knee bends...yeah...when you throw it 
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TB3 
Still not bending enough...not nearly enough...looks like shit...you mean 
like...yeah...that looked terrible 
 
TB4 
But I’m still not keeping it flat...still not even close to being flat...like that instead of 
throwing a baseball...right...OK...alright 
 
TB5 
I didn’t flick my wrist...still bending back...cut down the motion?...is the wrist supposed 
to be like that?...OK...alright 
 
TB6  
yeah...so it still needs to me more?...OK 
 
TB7 
Wrist is all screwed up...I can tell...I am just doing that too much...yeah...Its pretty good 
 
TB8 
Looks like I’m keeping it flatter...wrist motion is off...little lower? 
 
TB9 
Need to get lower...bend knees more...pointed a little high...snap it more 
 
TB10 
That was horrible...wrist supposed to stay flat...I’m snapping it 
 
TB11 
I can’t get the wrist motion...I keep throwing it over the top...yeah...alright 
 
TB12 
Yeah...my wrist 
 
TB13 
Uh huh...that was bad there 
 
TB14 
That was ugly...yeah...that was really bad...that was ugly...getting worse 
 
TB15 
Ok...alright... almost no bend...OK 
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TB16 
OK...not flat...OK...alright 
 
TB17 
I’m trying to think about my wrist and I am forgetting everything else 
 
TB18 
That was terrible 
 
TB19 
Yeah...am I bringing it back too far>...OK 
 
TB20 
Yeah 
 
TB21 
Its got to be the way I am releasing or holding or something...looks a little better 
 
Subject 12 - SC-VTFB 
 
TB1 
Step with my right foot?...like this?...alright 
 
TB2 
My weight is on my left foot...I got ya’...OK 
 
TB3 
Alright...disc is not level...it should be flat...keep stance horizontal  
 
TB4 
Not that flat, but it is ill flatter than the last time...I am letting it go way up here, like 
side arm baseball 
 
TB5 
Still up here...yeah I went up...alright 
 
TB6 
This one?...still up higher...getting lower, a little bit...it gets better...alright 
 
TB7 
Right...at the waist?...looks like I am stopping 
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TB8 
I’m throwing it high...a little wider, so my right should be in front?...alright 
 
TB9 
Alright...I am getting it down...I’m not taking it way back...I was throwing it like a 
baseball...more follow through 
 
TB10 
Yeah...this one was bad...too hard...yeah...kinda’ throwing it back 
 
TB11 
I didn’t take it so far back...use more wrist...alright...OK 
 
TB12 
That was good...taking it back 2 far again...I am taking it back further than I did 
before...OK 
 
TB13 
Knee bend...was that one too far back? 
 
TB14 
I’m starting to get it down instead of getting it up...I need to get consistent  
 
TB15 
Alright...that was a little high 
 
TB16 
I’m keeping it flatter...starting to get the concept of the wrist better 
 
TB17 
It was right there when I had it...not trying to throw it so hard...not trying to wing it so 
much like a baseball 
 
TB18 
Its just getting more consistent...not throwing so hard like I was 
 
TB19 
I’m consistent...the first couple, my feet were to close 
 
TB20 
That one was up too high...that one got away 
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TB21 
I ain’t never thrown a frisbee before...I definitely improved  
 
Subject 13 - SC-VTFB 
 
TB1 
How do you throw it straight?  Step to the side, not straight forward.  It is hard as 
hell...after I get the hang of it, I’ll be alright...can I look at it one more time? 
 
TB2 
Is my set OK...OK 
 
TB3 
I am releasing it too low...yeah, I am too upright...I don’t play b-ball standing straight 
up...stay forward...that was right down the pipe.   
 
TB4 
Its like being on the mound...bring it across my body...I released it here 
 
TB5 
No bend in my knees...little harder toward target...alright  
 
TB6 
All in the target...wasn’t low enough...I was worried about snapping my wrist 
 
TB7 
I throw before I am set...my body is upright   
 
TB8 
Cutting straight...last one was more upright...gotcha’...gotcha’  
 
TB9 
More? 
 
TB10 
I tried to loosen up...last one was pretty good...one before was too high 
 
TB11 
I’m concentrating more on loosening up...Oh 
 
TB12 
A little jerky 
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TB13 
The last one looked good...at first I let it come off wrong 
 
 
TB14 
That was more consistent...whatever I was doing, I was doing it over and over...snapped 
it 
 
Subject 18 - SC-VTFB 
 
TB1 
Alright...alright...OK...you want my arm flat? 
 
TB2 
Yeah...OK...OK...alright...alright...so, which foot do I want to put sideways?...OK 
 
TB3 
Yeah...OK...so, you want me to step to the right?...OK...ha-ha...OK...alright 
 
TB5 
It sucks...OK...OK 
 
TB7 
Ha-ha...not very bent...yeah....OK...ha-ha...OK 
 
TB8 
Alright...try it again...OK...yeah, my knees are bent more 
 
TB10 
OK...alright 
 
TB12 
OK...alright...OK 
 
TB15 
My arm needs improvement...OK..OK...alright 
 
TB18 
Alright...Oh...pretty low...OK 
 
 
 
 
 126
Subject 19 - SC-VTFB 
 
TB1 
I’m thinking I got pretty good balance...I don’t like the flight of my frisbee...I don’t 
know why I was going cock-eyed...ooooh...can I ask you another question?...do you 
think I am opening up too early? 
 
TB2 
That was the good one...flat?...not neutral...that’s not neutral...that’s neat to see...so, 
how do you recommend starting it flat?...just keep it flat? 
 
TB4 
Its coming up again...that’s not bad...so, I don’t need to reach back as far?...it’s close 
enough   
 
TB6 
Flat...flat...flat...flat all the way through...I can’t repeat...is the wrist snap supposed to be 
level or at an...that elbow thing helped 
 
TB7 
That’s so much better...the flight of the frisbee was tighter...it was wobbly  
 
TB8 
Do you think I need to take it back sooner?  I see improvement with my elbow being in 
 
TB11 
That was a bad one...when I lean more down here...I am about to keep it level 
 
TB14 
Can you go slow-mo...that’s a great “v”...next time, I’ll work on keeping it flat...that 
was good 
 
TB17 
Throwing too high...need to bring it back flatter...can you tell me how to follow 
through? 
 
Subject 21 - SC-VTFB 
 
TB1 
OK...alright...OK...OK...alright  
 
TB9 
Just try to keep it flat 
 127
Subject 45 - KP 
 
TB1 
OK 
 
TB2 
When you step?...step or bend?...OK 
 
TB3 
OK 
 
TB4 
OK 
 
TB5 
I can tell when I keep the disc flat it feels better...still flatter 
 
TB6 
Same thing...alright 
 
TB7 
OK 
 
TB9 
Yeah 
 
TB10 
A little flatter 
 
TB12 
I can definitely tell the difference when I over-exaggerate 
 
TB13 
I can’t tell which way I am bending 
 
TB15 
OK 
 
TB16 
Its it getting better?...OK 
 
TB18 
Keeping it flat...I can feel it 
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Subject 19 - SC-VTFB 
 
TB1 
I think I had good foot work...more knee bend?...every throw was going way to the 
left...OK...from there?...shit...looks like I am smacking it from my head...does it matter 
if I start from here [demo]? 
 
TB4 
I’m starting to get a funky tilt on the frisbee...that one looked good there...no, I’m not to  
good for that...I see what I am doing 
 
TB11 
Ok...now rewind that real quick...I don’t know if I was supposed to that or not...it’s like 
I’m dipping my shoulder...it’s like I come down, then back up...i need to keep it 
down...keep steady...move that leg out more...it sailed...alright...room for error?...alright 
 
TB12 
That sucked 
 
TB13 
Well shit...I went from the shit to shit 
 
TB15 
I think I might have gotten somewhere 
 
TB16 
Shit...my foot needs to be further back...OK...that is what I found the first round...I need 
to snap more 
 
Subject 21 - SC-VTFB 
TB1 
Is it normally curved like that? 
 
TB2 
I felt like I wan to reset my feet...do I keep my feet parallel?  
 
TB3 
That felt better...bit I tried to come over instead of under...yeah, I’m throwing it more 
like a side-arm in baseball. 
 
TB6 
 Not as bad as before, but it’s still pretty bad  
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TB9 
I can feel a bit of difference...OK 
 
TB12 
I’m coming back up...yeah, OK...it needs to be flat  
 
TB15 
Was it getting flat? 
 
TB16 
I still come up with the disc...so, more knee bend in your right knee? 
 
TB18 
I’m throwing it side arm...is me knee bend good? 
 
Subject 22 - SC-VTFB 
 
TB1 
Let’s see where I am stepping...I’m used to throwing it the other way [backhand] 
 
Subject 23 - SC-VTFB 
 
TB1 
OK...OK 
 
TB2 
OK...more knee bend?...alright 
 
TB3 
Getting closer right there...alright 
 
TB4 
Alright 
 
TB5 
I started moving my elbow out...yeah, it’s helping...like its supposed to be....going 
straight not curved 
 
TB6 
I thought the first few were good...the last ones I went out to the side again...its flatter 
 
TB8 
That’s what I was doing last time...yeah 
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TB10 
Yeah...it looks better...yeah...finally figuring it out 
 
TB11 
Yeah...looks better than the other day 
 
TB12 
Felt like I was still doing it...yeah 
 
TB13 
I had it that one round...I just can’t get back to it...yeah 
 
TB14 
That was pretty flat 
 
TB15 
How was that?  Was it flat? 
 
TB16 
That was sorry 
 
TB17 
It is getting worse...it is not coming down all right 
 
TB18 
Came off better...was it flat?...OK 
 
TB19 
I was trying to keep it flat...it is just too complicated for me...it is better? 
 
TB20 
Always bad...I was trying to keep it flat...i just can’t do both at the same time 
 
TB21 
Was it flat on the last one...I’m trying too 
 
Subject 24 - SC-VTFB 
 
TB1 
Oh, I need to step to the side? 
 
TB2 
I need more knee bend?  Oh, I’ll concentrate on that 
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TB3 
That’s what I have problems with [wrist snap] 
 
TB4 
Still not keeping it flat...am I not keeping it flat here?...I might try that 
 
TB5 
Flat wrist...I’ll work on that 
 
TB6 
From where I started?...OK...right, I played shortstop...guess you can’t tell 
 
TB8 
I’m trying...it’s hard...I don’t know why...it’s just flat...how’s the release?...is it 
supposed to come down?...just flat...OK 
 
TB9 
Still not keeping it flat...right...gotta’ keep it flat. 
 
TB10 
I’m doing a good job 
 
TB15 
I have a problem with my wrist 
 
TB18 
Flip my wrist 
 
TB20 
OK...I’ll hit the bulls eye three times 
 
Subject 26 - SC-KP 
 
TB1 
My right foot?...like that [demo]?...OK...OK 
 
TB2 
Wrong side...OK...OK...just in the wrist...I’m trying to use my whole body...OK 
 
TB3 
Stepping forward...I know...going to the side...like that? [demo] 
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TB5 
Right knee?  OK...OK 
 
TB9 
Crouch down more?...OK...like you’re going to throw...my release needs to be flatter 
 
TB10 
That’s my problem...snapping my wrist 
 
TB11 
Yeah, better  
 
TB19 
What am I doing wrong?  I need to keep the disc flat  
 
Subject 30 - SC-KP 
 
TB1 
Yeah...I’m moving it a little...yeah  
 
Subject 31 - SR-KP 
 
TB1 
OK…OK 
 
TB2 
OK…more knee bend…OK…yeah…alright 
 
TB3 
Getting closer there right?...alright 
 
TB4 
Alright 
 
TB5 
I started moving my elbow out…yeah…It’s helping…like its supposed to be…going 
straight not curved. 
 
TB6 
I thought the 1st few were good the last ones I went out to the side again…its flatter 
 
TB8 
That’s what I was doing last time…yea 
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TB9 
Yea…Yea…it looks a lot better…yea…finally figuring it out. 
 
TB11 
Yea…looks better then the other day 
 
TB12 
Felt like I was fuck it…yeah 
 
TB13 
I lost it that one round, I just can’t get back to it…yea 
 
TB 14 
That was pretty fucked 
 
Subject 28 - SR-KP  
 
TB2 
I’m just trying to hit the bulls-eye, right? 
 
TB4 
Anything I should be doing better? Step right? OK 
 
TB5 
I wanna’ throw ‘em that way 
 
TB8 
What am I doing…so step to the side 
 
TB9 
Any suggestions?...so keep it flat in the back? 
 
TB10 
Should I move over?...So. 
 
TB11 
Anything else… 
 
TB13 
Alright 
 
Subject 43 - KP 
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TB1 
Like that…OK 
 
TB2 
What do you mean?...OK 
 
TB4 
Alright 
 
TB5 
Wrist…I respect Frisbee throwers more now, they make it look easy. 
 
TB8 
OK…That’s the hardest part right there 
 
TB10 
OK 
 
TB11 
OK…What is my wrist doing…OK 
 
TB12 
OK…did I get more wrist that time? 
 
TB13 
Ok, OK 
 
TB15 
Alright 
 
TB17 
Alright 
 
TB18 
More wrist? 
 
Subject 35 - SC-KP 
 
TB1 
I step & do like that? 
 
TB3 
I step like that? OK 
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TB4 
Yeah…take a step, bend knee. 
 
TB5 
Good Deep bend. Deep? OK 
 
TB7 
OK 
 
TB8 
Ok…OK…Alright 
 
Subject 32 - SC-KP 
 
TB1 
Where should my arm be?...step on a throw…can I see the video again?...step to the 
side… Bend my knee?...Oooooh 
 
TB3 
Oooh shit 
 
TB4 
At least I’m hitting the target 
 
TB15 
What do I need to change…OK 
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